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Bridge Completed. Rand Drill at Work in the Caisson. Section throngh Caisson. 


SINKING THE FOUNDATION FOR THE HARLEM RIVER BRIDGE AT 168ist STREET, NEW YORK CITY.—{See page 44] 
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THE NEW COMMISSIONER OF PATENTS. 

The President has appointed the Hon. Benton J. 
Hall, of Burlington, Iowa, to the Commissionership 
of Patents. The office recently became vacant oy 
the resignation of the Hon. Martin V. Montgomery. 
The new official is a lawyer of standing and promi- 
nence. He was born in Mt. Vernon, Ohio, in 1835, and 
graduated at Miami University in 1855. His Jaw prac- 
tice began in the office of his father, Mr. J. C. Hall, of 
Burlington. This gentleman, in his day, was regarded 
as one of the leading and best lawyers of the State. 
His son is the second Commissioner from the State of 
Iowa. His predecessor from that State, Charles Mason, 
was appointed in 1852, his commission dating from the 
24th of March of that year, and his term lasting five 
years. 

We hope and believe that the State of Iowa will be 
as well represented now as it was by Mr. Mason, over 
thirty years ago, The position of Commissioner of 
Patents yields in importance to few government offices. 
In times of peace especially, when the inventive 
arts are exercising so many minds, and when the true 
conquests over nature are being won, the arbitrament 
of interests of the greatest magnitude rests in the 
hands of this official. The products of the thought 
and labor of some thirty thousand inventors have 
annually to be examined, and their claims adjudicated. 
To carry out this work systematically, the influence of 
the head of the department should be felt in every 
bureau. Consistency in his rulings will reduce the 
practice of the office toa uniform standard. 

The industries of the country, on which its wealth 
and position among nations depend, pass in continual 
review through the Patent Office. Every modification 
of its practice, as dictated by court decisions or as in- 
spired by the personal convictions of the Commissioner, 
is felt far and wide. Patentafter patent could be cited 
whose value has gone up into the millions ; and were it 
possible to arrive at the aggregate value of all patents 
issued, the interests represented would be enormous. 
The finances of the other departments of government, 
even of the Treasury itself, would yield in true import- 
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direction of building up a navy for this country will 
have a successful issue largely dependent upon patents. 


| upon, the destinies of the country. 
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»| & regular business basis. 


so | the District of Columbia, to succeed Justice MacArthur, 


900; private practice in the State of Michigan was very ex- 





The Weisbach Incandescent Gas Lamp. The remarkabie results 
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| before which so many patent cases are brought on ap- 
. 405° peal from the Commissioner of Patent’s decisions. 


vidually and directly. 

Besides this aspect of the case, the influence of pa- 
tents and the mode of granting them upon the pros- 
perity of the country, not only in peace but in war, il- 


Commissioner of Patents. The recent legislation in the 


The successful gun, its powder, its projectiles, will 
probably involve many patents, while the ships of war 
will include in their construction still more. The in- 
dustries of the nation, by which it lives, are based upon 
patents, and the defense of these interests in case of 
war will depend upon the same. It is only by Ameri- 
can genius, fostered by our patent laws, that the manu- 
facturers of America are able to compete with the low- 
priced labor of other countries, and this genius will be 
called on, if war oceurs, to invent methods of defense. 
The effect of patents is felt upon the arts both of war 
and peace. The administrator of the office, in one 
sense, holds in his hands, or has a strong influence 


The Western judges have rendered some of the best 
and most enlightened decisions in patent cases. In re- 


of Patents, we venture to augur good from the selection. 
The past record of Mr. Hall entitles us to hold this con- 
viction. If he will continue the work of his predeces- 
sor, and gradually bring business up to date, so that 
less delay will intervene before the consideration of a 
case, he will be entitled to the thanks of the com- 
08 | munity of inventors, and he will do the entire country 
a great service. The coming year may see the delays 
done away with, and the work of the Patent Office on 
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JUDGE MONTGOMERY. 


On April 1 the President appointed Martin V. Mont- 
gomery an Associate Justice of the Supreme Court of 


who has retired. The new incumbent is a resident of 
Lavsing, Mich. He was born in 1840, in Eaton Rapids, 
Eaton County, Mich. He was admitted to the bar in 
the circuit court for that county in October, 1865. Since 
that time he has been admitted to practice in all the 
Federal courts, including the Supreme Court. His 


tensive. His first active participation in politics dates 
back to 1870, when he was elected by the Democrats to 
the State Legislature. In 1876 he was a delegate to the 
National Convention at St. Louis. He was appointed 
Commissioner of Patents in the beginning of Presi- 
dent Cleveland’s administration, this being one of his 
first important appointments. The experience of his 
office as Commissioner should render him a peculiarly 
valuable addition to the bench of the court in question, 
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NATURAL GAS IN INDIANA. 
HH. C. HOVEY., 

At New Albany, Ind., there is a thin seam of bitu- 
minous shale whence little rills of petroleum trickle 
down into the Ohio River. In former days, before the 
geology of the region was understood, it was supposed 
that this indicated coal, but now it is known that the 
shale in question belongs to an older period than the 
carboniferous. Attempts to use it for fuel were not 
successful. Last summer, however, the idea occurred 
to the capitalist, Washington De Pauw, that boring for 
natural gas might meet with a better reward. He 
tried the experiment, hoping thus to facilitate the 
manufacture of glass, in which he is extensively en- 
gaged, so as to compete with Pittsburg and other 
points where fuel is cheaper than it is in southern Indi- 
ana. Mr. De Pauw was warned by Prof. Collett that in 
order to find gas he would have to ‘** bore up instead of 
down” at that point, geologically speaking. He was 
finally convinced that hir ‘abor would be fruitless, and 
gave it up. But the rumor of his experiments went 
abroad, and others repeated them in different localities 
with varying success. 1 have taken some pains to 
collect the facts from authentic sources. 

Early last fall a boring was drilled at Portland, near 
the Ohio line and about forty miles north of Richmond. 
The result was a small flow of gas, but not in quantity 
sufficient to be of commercial importance. After this 
failure matters stood still at Portland for a while, and 
then courage was revived by successes elsewhere, and 
now there are three good paying wells at Portland. 
Two years ago the Ft. Wayne, Cincinnati, and Louis- 
ville R.R. Co. prospected for coal at Eaton, a village 
ten miles north of the city of Muncie. They went 
down 600 feet, and then abandoned the works. Last 
October, in view of the experiments referred to above, 
they decided to sink their wells deeper in search of gas, 
and found it in a good, strong flow, which gradually 
increased, until now the discharge is known to be a 
inillion cubic feet in twenty-four hours. 

The next well was drilled at Muncie (a city of 9,000 
inhabitants) by the citizens of that place. Since then 
there have been six other wells drilled there, making 
seven in all, varying in capacity from 300,000 up to 
2,000,000 cubic feet per diem. These wells are controlled 
by the ‘*‘ Natural Gas Company of Indiana,” to the 
courtesy of whose manager? Mr. C. N. Wilcoxon, the 
writer is indebted for much of his information. Since 
then, three good wells have been drilled in Kokomo, 
three at Marion, and two at Noblesville, smaller and of 
less pressure than those farther east. The gas is used 
now in all these places both for purposes of heating 
and illumination, supplanting everything else. 

All these gas wells are found in Trenton limestone, 
where the rock is porous and the strata have been free 
from disturbance. In localities where there have been 
upheavals, there are indications that gas once existed, 
but escaped through crevices, leaving the rocks barren. 
The strata vary in their depth below the surface from 
850 to 950 feet. Their thickness varies from 80 to 75 
feet, and with a very slight dip. The overlying forma- 
tions are as follows : Soil and drift, varying from a few 
feet to 250 feet; Niagara limestone, about 250 feet 
more ; then slates and shales till the Trenton lime- 
stone is reached. 

The field as now developed covers an area of 20 miles 
wide by 60 long from east to west, and the strata run 
in adirection from northwest to southeast. The region 
has been prospected on all sides of this area, but thus 
far with nosuccess. Borings have failed at Richmond, 
Sheibyville, Fort Wayne, Union City, and other points. 
At least fifty wells are now being drilled, besides those 
now flowing, and until these are coinpleted there is no 
means of knowing positively whether gas will be found 
outside the area already indicated. 

Expensive experiments are in progress at Indian. 
apolis. A well was drilled there last fallto the depth 
of 2,100 feet without indications of gas. A number of 
test wells are now being sunk at Brightwood, a sub- 
urb of Indianapolis, but are not yet down to the level 
of the gas-bearing strata. Of course this development 
in Indiana, mostly within the last six months, has stim- 
ulated speculation. All the towns where gas has been 
struck are laying systems of mains for supplying do- 
mestic and manufacturing demands, and the supply 
promises to be as constant as it has proved to be else- 
where. 
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Artificial Whetstones, 


The Guide Scientifique describes the following 
method of making artificial whetstones. Gelatine of 
good quality is dissolved in its own weight of water, 
the operation being-conducted ina dark room. To the 
solution 144 per cent of bichromate of potash is added, 
which has previously been dissolved in a little water. 
A quantity of very fine emery, equal to nine times 
the weight of the gelatine, is intimately mixed with the 
gelatine solution. Pulverized flint may be substi- 
tuted for emery. The mass is moulded into any de- 
sired shape, and is then consolidated by heavy pres- 
sure. It is dried by exposure to strong sunlight for 





several hours. 
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The Bell Telephone Company. 

The American Bell Telephone Company’s annual 
directors’ meeting was held in Boston, Mass., on March 
29, 1887. It was called to order by William H. Forbes, 
President, at 11 A.M. The following are the princi- 
pal figures, interesting to the public, contained in the 
annual report read at the meeting. In the year 1886, 
9.318 new subscribers were enrolled, as against 2,969 in 
1885. The company’s wires have a mileage of 14,185 ; 
of these, 2,618 miles are underground. The average 
connections for the year are 312,605,710. Among the 
improvements promised for the ensuing year are 
further extension of underground wires, and terminal 
facilities between New York and Boston and Phila- 
delphia. The Philadelphia line will soon be open to the 
public, and the Boston line will be completed during 
the present year. The Canadian company’s earnings 
have increased from $158,000 in 1885 to $190,565 in 1886. 
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Giving a total of $24,909,333.08. The gross earnings 
for 1886 were $3,097,000, against $2,765,884 in 1885; 
net earnings for same periods, $1,947,283 and $1,793,196. 
The dividends paid in 1886 came to $1,176,252 regular, 
and $392,084 extra dividends. 

The above remarkable array of figures is a good 
illustration of what a patent may be worth. This im- 
mense business is built upon a single claim of the sin- 
gle 1876 patent of Alexander G. Bell. All others in 
the present aspect of things, such as his later patents, 
and the many other patents owned by the company, 
are of quite secondary importance. Eventually, their 
valug will appear. A striking item is the patent ac- 
count of over nine millions of dollars, an amount very 
nearly equal to the capital stock. The company has 
acquired such financial strength that whatever the 
decision of the Supreme Court may be, it can view the 
limitation or even extinction of the Bell patent with 
equanimity. 
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Stomach Digestion. 

Opportunities for studying gastric digestion through 
fistulous openings into the stomach are, thanks to 
modern surgery, more frequent than formerly. This 
is important, as the physiology of digestion, as under- 
stood at the present day, requires more than the classi- 
cal instanee of Alexis St. Martin to place it on a sound 
experimental basis. Such a case with experiments ad 
hoc is recorded in the Revue Scientifique by Von 
Herzen, of Lausanne. The subject was a man, et. 28, 
on whom gastrostomy had been performed for occlu- 
sion of the wsophagus. The observations made were as 
follows: Bile always appears in the stomach during 
digestion, but generally only in the later stages. The 
amount of HCl amounts to 1°8 to 1°9 grm. pro liter; it 
increases during digestion, and reaches its maximum in 
the third hour. Sodium chloride appears rather to 
diminish the amount of acid. When the stomach was 
empty in the morning but little pepsin was found, and 
a large amount of propepsin ; peptogen accelerated di- 
gestion. In the first hour, of a quantity of albumen 
introduced, two per cent was digested without pepto- 
gen, twelve per cent with it. In the second hour, 
twenty-three per cent was digested without, forty-five 
per cent with peptogen. In the third hour, fifty-one 
per cent without, seventy-six per cent with peptogen. 
These results agree with those obtained by Schiff. 
Chloral, quinine sulphate, and above all potassic 
iodide, retard digestion. The author would forbid red 
wine in disturbances of digestion, but would recom- 
mend bouillon and dextrin; blood fibrin is also indi- 
cated in many cases.—Medical Press. 





The Position Taken During Sleep. 

A very large number of adults form the habit of sleep- 
ing in one particular position, such as lying upon their 
right or left side. A smaller number sleep upon the 
back. Some persons sleep with the head greatly ex- 
tended ; more often it is flexed considerably upon the 
trunk, Many must have the head greatly elevated ; 
others can only sleep with the head very low. Some 
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of whom had this disorder, in 97 it was left-sided, in 72 
right-sided, and in 66 on both sides. He thinks that the 
preponderance of the bronchitis‘on the left side was due 
to the fact that there was a greater expansion of this 
side during sleep, and, consequently, a greater ingress 
of cold air or of the morbific particles causing the 
disease. 

Some writers have thought that the position in sleep- 
ing has an influence upon the passage of feces through 
the colon, the position on the right side being especially 
unfavorable to emptying the colon. Repose on the left 
side, on the other hand, favors the gravitation of feces 
from the transverse into the descending colon, and is 
therefore to be preferred by those suffering from hab- 
itual constipation (J. 8. Jewell). 

A recent writer has argued strongly for the view that 
the head should be lower than the feet during sleep, 
and he claims that more perfect health and greater 
longevity will result from such approximate topsy-tur- 
viness. The contrary position, with the head and trunk 
considerably raised, sometimes relieves cramps in the 
legs. It is well known that some chronic nervous af- 
fections, more particularly nocturnal epilepsy and some 
forms of insomnia, are sometimes benefited by sleeping 
in a partially erect posture. 

It appears, therefore, that the posture during sleep is 
a matter deserving of some attention from physicians, 
and that some actual therapeutic results may be ob- 
tained by looking after its details.—Med. Record. 

0 
The Largest Powder Charge ever Fired, 

The final proof experiment with the first of the 
111 ton guns for the Benbow took place at the Wool- 
wich Arsenal Butts on Wednesday, March 9. When 
it was announced that 1,000 Ib. of gunpowder would 
be discharged, with a projectile weighing 1,800 Ib., 
serious doubts were expressed as to the possibility of 
the gun surviving the ordeal. The loading of the gun, 
which will. be performed on board ship by hydraulic 
power, was a difficult and tedious process, but at 
length the shot was driven forward of the powder 
chamber, and eight octagonal cartridges were packed 
in behind it, each weighing 125 Ib., or an aggregate of 
exactly 1,000 lb. The powder was of a slow burning 
description known as “S. B. L.,” and the grains or 
segments were prisms of about one inch diameter. 
Most of the rounds in preceding experiments have been 
fired with Westphalian brown powder, and the veloci- 
ties have varied with the weight of charge from 1,699 
ft. per second, with a pressure of 9°65 tons, to 2,078 ft., 
with 18°7 tons pressure.’ The gun, it may be said, is 
guaranteed to bear a strain of 25 tons and more upon 
the square inch, a test which in the days of the old 
and ‘‘ brutal” powders has often been realized, but is 
not likely to be ever again applied. The spectators, 
warned by the alarm bell, got under cover or repaired 
to a safe distance to see the gun fired, the electric spark 
was transmitted from the instrument room, and, with 
a tremendous sound, the gun recoiled at an easy rate 
up the railed incline on which it stood. The projectile 
had achieved a velocity of 2,128 ft. per second with the 
remarkably low pressure of 16°1 tons, and the gun was 
apparently none the worse for the shock, but a second 
round was deemed necessary to show that it was un- 
injured. The only adverse consequences were a few 
broken windows.—Admiralty Gazette. 





The Comparative Effects of Heat and of Solar 
Light. 

All the actions of combustion which heat can produce 
may be also produced by light, but the converse does 
not hold good. There are many reactions which light 
alone seems able to set up. All these reactions may 
be summed up as a disturbanee of the primitive mole- 
cule which is decomposed into simplerelements. These 
elements are few in number ; they are, if we limit our- 
selves to volatile bodies, formic, acetic, and butyric 
acids, methylic and ethylic alcohols, and ethy.ic 
aldehyd. These stable groups are generally found the 
same with one and the same body, whatever the 
source from which it derives its oxygen. But this is 
not always the case. Thus lactic acid, if burnt by 
means of atmospheric oxygen, yields acetic acid, but 
produces butyric acid if it obtains its oxygen from the 
salts of mercury. These stable residues of combustion 
do not pre-exist as groups in the original molecule, but 
result from a new arrangement of the molecules during 
combustion. This is proved by the fact that they are 


observations made by Dr. G. Nosoviteh (Wratsch) upon | found identical in bodies of different types, and are not 
235 soldiers showed that 37°5 per cent slept upon the 


right side, 23 per cent on the left, and 65 per cent 
on the back. 

It has yet to be determined whether any particular 
harm can come from sleeping in a certain position 
Which the individual unconsciously assumes. A pop- 
ular belief exists to the effect that the liver, being a 
heavy organ, tends to press upon the other ebdominal 
viscera when a person lies on the left side. At any rate, 
ore persons, probably, sleep on the right side than on 
oe left, as experience and Nosovitch’s statistics show. 
The author in question believes, also, that the posture 
'n sleep influences the extension of a bronchitis. He 
found, for example, that in the 235 cases referred to, all 





always the same with one and the same body. These 
products contain a smaller number of molecules of hy- 
drogen and carbon than the bodies whence they are 
derived. The sole exceptions to this rule, the forma- 
tion of formic acid at the expense of oxalic acid, and 
that of butyric acid from lactic acid, disappear if we 
double the formule of oxalic and lactic acids. Potas- 
sium permanganate, which often acts in the cold and 
in darkness, does not yield other products than those 
resulting from the action of the sun and of heat. The 
bodies which it attacks best are those which are found 
least stable under other oxidizing conditions. But if 
it does not oceasion any novel facts, we may study with 
it very conveniently the circumstances of the experi- 
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ment and the conditions of initial and final acidity or 
alkalinity which determine the result. These last con- 
ditions play a great part in the combustions made at 
the expense of oxygen, free or combined.— EZ. Duclauaw. 
a a 
John Mercer’s Process of Alkalization and 
Oxidation, 

Many years ago, John Mercer, the famous old Lan- 
cashire calico printer, discovered that, if a piece of 
calico is steeped for a few minutes in astrong solution 
(sp. gr. 1°252, or 29° Be., 50°4 Tw.) of caustic potash or 
soda, it becomes quite gelatinous and translucent in 
appearance ; and after washing out the alkali, it was 
found to have considerably contracted, so as to render 
it much closer in texture, stronger, and better adapted 
to dyeing and printing, having acquired a greater at- 
traction for dyestuffs. He largely utilized this action 
of caustic alkalies upon the cotton fiber, and took 
letters patent for the alkalizing process, which is gen- 
erally known as ‘‘ mercerization.” The microscopical 
examination of a mercerized cotton fiber shows it to 
have lost all its original characteristics ; it has lost its 
surfacial markings, its flat shape, and spiral twistings, 
but appears thick, roundish as if inflated, straight and 
transparent. A cross section shows that in fact the cell 
walls have become thicker from the outside toward the 
center, giving the fiber a cylindrical form and narrow- 
ing the interior channel down to an irregular puncture 
or slit. 

A parallel discovery as regards wool was made by 
Mercer when the French had begun to make their 
‘*mousselines de laines,” or simply ‘‘de laines,” the 
article now plainly denominated as ‘‘ half woolens,” or 
“cotton worsteds,” consisting in woolen warp and 
cotton weft. This stuff was at atime much in vogue 
as a fine * French woolen” article, though it cannot be 
said that it was generally intended as a fraud (at first 
it may have been) to pass off a mixed stuff for ail wool, 
because the name of ‘ mousseline” (muslin) could be 
interpreted as referring to the cotton contained in the 
tissue. When these colors were to be dyed and printed 
with steam colors, a great difference was found between 
the two fibers in their capacity to attract the dyestuffs. 
The cotton threads were distinctly set off by their deep, 
fuil color against the much lighter and imperfectly 
colored woolen threads; the goods were ‘‘ thready,” as 
it is called. This fault was particularly conspicuous in 
the blues (Prussian blue) and greens produced with 
ferrocyanide (also with ferricyanide) of potash *nd iron 
salts. Mercer hit upon the idea that wool possessed a 
deoxidizing property which might be counterbalanced 
and neutralized by some process the reverse of the mer- 
cerization process, and he found that by a passage in an 
acid bath of bleaching powder the object was perfectly 
accomplished, the wool fiber being deanimalized as it 
were, that is, oxidized by the mixture of acid and 
bleaching powder, which was known to possess great 
oxidizing power. He tried chromic acid, or in its 
place a mixture of bichromate of potash and sulphuric 
acid, and hydrochloric acid with bleaching powder, but 
retained the latter, because the former two, although 
effecting the desired oxidation, gave the wool a yellow 
color, while the chlorine left it perfectly white.—7Zewxtile 
Colorist. 

Turkey Bed from Castor Beans, 

A. Braunstein has taken a German patent for the 
direct production of Turkey red oil from oleaginons 
seeds, as follows: The oil seeds, castor beans preferably, 
are first freed from their shells by passing them through 
horizontal rollers, then washed, and treated with strong 
sulphuric acid of at least 66° Be. The acid may be 
mixed with the seeds, and the mass ground up to- 
gether; or the seeds are ground to a fine meal and 
treated with the acid in a suitable vessel with a stirrer, 
and which can be kept cool. After 40 to 60 per cent 
acid has been gradually added and stirred together 
with the meal, the mass is allowed to rest for several 
hours, when the sulphated oil, which has separated out 
at the top, is drawn off. The sediment is then washed 
out with two waters, to extract from it the remaining 
oil, and the washing waters being added to the first 
product, the whole is again allowed tostand for several 
hours, when some common salt is added to completely 
separate the sulphated oil, which is then neutralized 
with ammonia or caustic soda in the ordinary manner. 
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Remarkable Tunnel Work, 

For some time past there has been much friendly 
rivalry between the foremen and their men in the sev- 
eral headings of the new aqueduct for supplying this 
city with water, concerning the amount of work that 
could be done in a certain time. The best record, so 
far, is for the week ending February 26, during which 
time the south heading of shaft 15 was driven 102 feet, 
the section removed measuring 9 by 17 feet. The men 
worked but thirteen shifts, so that the time was not 
quite a full week. Three Rand Slugger drills, No. 13, 
were employed, and rackarock powder was used. No 
time was lost by the use of this explosive, as there was 
no delay required in order to permit the gases generat- 
ed by the explosion to escape, as would have been 
necessary had dynamite been used. 
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WARNER’S IMPROVED DRY PLATE HOLDER. 


ranged to fly outward by a miniature spiral spring 


One of the most serious annoyances a photographer | between them, as the slide is withdrawn, and effectu- 
has to contend with in the present day of lightning | ally close the slit, may be seen in Figs. 1 and 4. 


dry plates is a leaky plate holder, particularly when 


the latter is composed of one or more separable parts, 





WARNER’S IMPROVED DRY PLATE HOLDER. 


since the slightest trace of light entering at some mi- 
nute crevice will frequently damage a day’s work. By 
its simplicity, solidity, and ease of operating, the holder 
here shown possesses features very desirable for out of 
door photography, in that it is perfectly light tight, 
strong, and compact. 

Fig. 1 represents a longitudinal section, in which the 
upper slide is withdrawn. The body of the holder con- 
aists of a light hardwood frame, having a metal septum 
or division in the center, upon each side of which are 
riveted very light flat steel springs, shown clearly in 
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CONDUIT FOR UNDERGROUND CONDUCTORS. 


Fig. 2. In the lower-half of the holder (Fig. 1) may be 
seen a plate in position. An angular metal strip is 
rigidly seeured on the left hand end of the inside of 
each plate compartment, intended to hold one end of 
the sensitive plate, while at the opposite end is a mov- 
able or pivoted angular strip or clamp provided with 
projecting ends, which, when thrown up, permits the 
sensitive plate to freely drop down into the holder, 
resting, as it were, upon a bed of springs. 

To insert the plate, the holder is held with its narrow 
end resting on a support at a slight angle, then the ex- 
posing slide is withdrawn, and the plate, film side out 
toward the operator, is slid over 
the spring under the left hand 
angular strip. In this position 
the other free end of the plate 
projects slightly above the hold- 


In removing the sensitive plate, the pivoted clamp is 
first turned up. 
one end of the 
plate up and out 
of the holder, 
when it is easily 
eaught with the 
fingers and slip- 
ped out. This 
feature of the 
holder is quite im- 
portant, since in 
ordinary holders 
the operator is 
obliged in many 
eases to dig out, 
as it were, the 
plates with the 
fingers, being very 
apt to injure or 
scratch portions 
of the film. Fig. 
3 is an enlarged 
view of the rigid 
angular strip. 
Fig. 4 shows the 
pivoted clamps 
down, when hold- 
ing the plates. The dotted line indicates the position 
when thrown up. 

Fig. 5 represents another form of a rigid angular 
strip, intended to be substituted for that shown in Fig. 
3, with the bevel side downward, and in conjunction 
with twospring clamps, bent in the shape of a half bow, 
secured to the inside end of the holder in place of the 
pivoted clamp. With this latter device the plate is in- 
serted by dropping it into the metal beveled strips and 
pulling back, with two fingers, the spring-forked strips. 
When these are released and fly forward, they securely 
grasp the plate. Toremove the latter, the forked strips 
are pressed back, allowing the plate to be lifted out. 
Pivoted flat pieces of brass on’ the inside of the holder 
(not shown) are arranged to hold the spring forks back 
while the plate is put inortaken out. The bevel shape 
of the stationary clamp is intended to accommodate 
different thicknesses of glass. The holder being made 
in one piece is perfectly tight, while the arrangement of 
the clamps permits uneven and rough-edged plates to 
be quickly and easily inserted. 

Further particulars may be had from the patentee, 
Mr. M. P. Warner, 69 Lincoln Street, Holyoke, Mass., 
who, we understand, desires to negotiate for the sale 
of territorial rights. 

_— + Oe *~=~—S 
CONDUIT FOR UNDERGROUND CONDUCTORS. 

The object of the invention herewith illustrated is 
to provide for the perfect insulation and protection of 
underground conductors. In constructing such a con- 
duit, each of aseries of glass plates is provided with 
longitudinal recesses upon both apper and lower sur- 
faces ; the recesses in the upper face of one plate are 
arranged to register with those in the lower face of 
the other plate. Each plate is also formed with longi- 
tudinal ribs upon one face and with correspondingly 
shaped grooves in the other face, so that when one 
plate is applied to the other, the ribs will enter the 





grooves and the plates will be held against lateral 
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er. The right hand clamp is now 
turned down over the end of the 
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At once the springs underneath force 









movement. In building a conduit, the plates of one 
layer or series are arranged so as to break joint with 
those of the other layers, a proper binding material 
or cement being interposed between each series. This 
binding material holds the plates together, and in- 
sures the perfect insulation of the wires. By varying 
the size of the recesses, the plates may be arranged to 
receive single wires or couples of such size as may be 
required. The wires are insulated from the earth and 
from each other, and are protected against the action of 
water. 

This invention has been patented by Messrs. Hans 
Loesner and M. De Bravura; further particulars may 
be obtained by addressing the former at No. 84 West 
Broadway, New York City. 

———_——___ —+-0 + 
FEED WATER REGULATOR. 

The accompanying engraving represents a balance 
valve feed water regulator which is entirely inclosed 
within the steam and water chamber in which it acts, 
and which requires no stuffing box for its stem, to impair 
or interfere with its freedom of action. Inthe engray 
ing, the device is shown situated in the dome of a boiler. 
At the delivery end of the pipe leading from the pump 





4DERHOLD’S FEED WATER REGULATOR. 


is a valve box made in two sections, screwing together, 
and fitted with two disk or puppet valves, one of which 
is arranged to close an opening in the upper section, 
while the other closes an opening in the lower section. 
These valves are connected by a common stem, so that 
they virtually form but one balance valve, which 
opens downward. Each valve is formed with wings or 
guides, arranged to fit the openings, for the purpose of 
steadying and directing the double valve in its move- 
ment. The lower valve is connected by a central rod 
with an open float, as shown. 

It is evident that as the water lowers, the valve will 
deseend and permit the passage of steam through the 
outlet pipe to the pump or injector, or to a whistle. 
And when the water again reaches its normal level, the 
valve will be closed by the float, to which steam is 
admitted to equalize the pressure aud prevent collapse. 
This action of the valve is automatic, and in case of 
any sudden leak in the boiler, unnoticed by the engi- 
neer, the valve will open to ad- 
mit of the pump supplying more 
water. And it may, if desired, 
be made to blow a whistle or give 
an alarm in case of the pump 
failing to supply water, by using 
an extra valve for that purpose. 
The valve moves easily, without 
friction, and is perfectly bal- 





plate, pressing the same down === 14 
into position. The springs com- a 
pensate for any variability in the 
thickness of the glass. Hence 
the filin side of the plate remains 
always in the same plane and in 
focus. The exposing slide is next 
inserted, and the holder is filled 
ready for use. 
Special cut off light valves, 
consisting of plates with one side 
bent down, forming an angle, to 
prevent slipping, and also ar- 
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LonGiTuDINAL SECTION, 


anced. When one pump is sup- 
plying more than one battery of 
boilers, the regulator is placed 
at the discharge end of the feed 
ripe, either above or below the 
float; if above, the opening in 
the float is protected, so that 
water cannot fill it as it enters 
the boiler. 

This invention has been pa- 
tented by Mr. Alexander J. 
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THE NEW 110 TON GUN FOR H.M.S. BENBOW.-CHARGE, 900 LB—PROJECTILE, 1,800 LB—{For deseription see page 245.] 
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Aderhold, whose address is care of Birmingham Ice 
Factory, Birmingham, Ala., at which place one of 
these regulators is now in use. One-half interest in 
this patent is for sale. 
wn ne bl ll 
A NOVEL PICTURE EXHIBITOR. 

The simple and inexpensive device here illustrated is 
for showing pictures, especially photographs. It is 
artistic in appearance, and may be easily handled to 
allow the pictures to be viewed with greater comfort 
than by means of an ordinary album. The picture- 

















BOOS’ NOVEL PICTURE EXHIBITOR. 





|roller, the warp, E, from the spools passing between 


Scientific American. 











a loom, showing the take-up and let-off mech-|end of the shaft is sannted with lever arms, one of 


anism ; and Fig. 3 is a detail view. In the drawings, 


which is arranged to engage with a notched spring, so 


A is the frame of a loom of the usual form and con-| that the coupling may be held in « raised position, as 
struction, upon whieh are mounted the several operat- | shown at the right in the engraving. The coupling link, 


ing parts employed in weaving, consisting of the creel, | 
B, with the spools, C, thereon, warp, E, let-off roller, | 
K, heddles and harness, F, lay, G, haviag race board, 
H, cloth roller, I, and take-up roller, L. One of the 
two similar cog wheels, J, is secured to the end of a| 
let-off roller, K, and the other is secured to the take- up| 
roller, I. These wheels are geared into pinions, M, 
mounted upon shafts, to the opposite ends of which are 
secured like pinions, N, which mesh with worms, R, on 
the ends of a shaft journaled in bearings on the out- | 
side of the frame. Near the center of the shaft are two 
bevel wheels, 88’, having an equal number of teeth, and 
one being upon the shaft, P, while the other is upon 
the shaft, Y, at the other end of which is mounted a| 
ratchet wheel, T. 

To operate the ratchet wheel at the proper time to 
let off, through the mechanism connected therewith, 
the required length of warp at each beat of the lay, a 
pawl, U, is pivoted to the upper end of the vibrating 
lever, V, the lower end of which is slotted to receive a | 
pin extending from the lay, so that at each beat of the 
lay the pawl will tarn the ratchet wheel a given dis- 
tance, by which the let-off roller, K, is revolved to sup- | 
ply the length of warp required, and the take-up roller, | 
L, revolved to take up the woven cloth on the roller, I. | 
The latter roller is driven by friction by the other, 
upon which it rests, so that it will take up the same 
length of cloth as the roll increases in diameter. Above 
the let-off roller, K, is placed an independent friction 





these rollers. To vary the Jength of the warp to be let 
off, the pinions, M, are changed to larger or smaller 
ones, as the case may require. To permit the worms 
to be disengaged from the pinions for shifting the lat- 
ter, and also to enable the weaver to draw up the cloth | 








shown in the lower part of the cut, is formed with aslot 
and a circular aperture through which the retaining pin 


| passes, while the slotted end extends outward beyond 


the drawhead. The outer end of the link is pointed, 
and the forward edges are rounded off. Ia order to 
hold the link ina horizontal position, the retaining 
pin is provided with a flange which rests upon the link, 
the weight of the pin thus serving to hold the link in 
proper position. 

By making the pins tapering, they may be firmly 
seated within or disconnected from the flanges. When 
the cars are to be coupled, the coupling pins are held 
in their raised position. As the cars approach, the ex- 





DIETZE’S SAFETY CAR COUPLING. 


holding case is made with a main body portion to| to have access to the interior of the loom for repairs, | tending ends of the links will enter the recesses of the 
which is hinged a cover or lid, and both the front of 'the bearings, O, of the shaft slide outward on the | drawheads, one link riding above the other; and when 


the body and the cover are formed with suitable open 


| brackets, O°. A stop pawl prevents the backward | they have reached the position indicated in the en- 


movement of the ratchet wheel. 
This invention has been patented by Mr. Matthew | 
Chapman Williams, of Wilkinsonville, Mass. 


ings, through which t':e pictures may be viewed. The 
ease is provided with fixed opposite end studs, jour- | 
naled in the forked upper ends of side posts fixed 
to an ornamental stand. The studs have neat hands, i —— 
which may be grasped conveniently to slowly rotate | Passenger Lift for the Eiffel Tower. 
the case on the stand. Within the case are picture} The enormous height of this proposed French Exhi- 
slides, so arranged that as the case is revolved the | bition tower renders a hydraulic lift, in which passen- | 
pictures will appear in rotation before the openings. | gers could perform the whole journey in one operation, | 
The pictures are so arranged that part may be seen | quite impossible; and a succession of shorter lifts, re- 
through the openings in the body of the case and the | quiring frequent changes, would naturally be consid- 
others through the openings in the cover. The capacity | ered too cumbersome by the public who will use the | 
of the ease, or the number of pictures it will contain, | tower. On the other hand, the employment of a wind- | 
depends upon its depth. There is no complicated | ing engine and a lift similar to those used in mines | 
mechanism to get out of order, as the parts are all very | would not be sufficiently safe, and for these reasons M. | 
simple. | Eiffel has devised a new type of lift, in which the whole | 
This invention has been patented by Mr. Arthur M. | ascent can be made in one journey, while at the same | 
Boos, of 570 Main Street, Buffalo, N. Y. time it presents absolute safety. The main idea of the 
t+ Ore |lift is that of a huge screw and nut. Below the lift 
TAKE- UP A AND LET-OFF MECHANISM FOR LOOMS. | cage is placed a trolley, with three or more wheels run- 
By means of this mechanism a given length of warp| ning upon an equal number of rails, which ascend | 
is let off intermittently from the warp spools or from | spirally, and thus form a screw having so many threads, | 
| The trolley will be revolved either by an electric motor | 
or by a water engine ; but the cage will be prevented | 
from revolving by guide bars. Thus the passengers | 
will not feel anything of the rotary motion of the trol- 
ley underneath ; and by selecting the pitch of the screw | 
sufficiently small, any degree of safety against a too | 
| rapid descent can be obtained. 
eee 
Gluing up Stock, 
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When the pattern maker is at work on a very) 
thin pattern, he 1s obliged to use his stock made 
in two parts glued together, so as to bring the grain of 
| the wood across each other, to keep the pattern from 
| splitting ; but there is another tendency to be provided 
|for. A very little of the shrinkage in wood comes with 
'the grain ; it is nearly all found in its width, and the 
| Boston Journal of Commerce says it makes one of the! 
| best hydrometers when glued together crosswise, curl- 
| ing and warping the stock in both ways, a feature that 
is not desired in pattern making. Besides, the ends are 
| very likely to show by extending beyond the finished 

| work as soon as the least change takes place in the ab- 
| sorbing of moisture ; and in many respects it would be | 
I |much better for the pattern if the right angle grain 

laying was not resorted to in the make-up of the stock. 
| When two thin parts are to be glued together for the 
| purpose of avoiding the tendency to split, they can be 
| placed at a slight angle with each other, instead of at 
| square across with the grain. This will give them all 

the cross laying that is required, and avoid much of 
| the tendency to warp or shrink away from the edges. 

——_—_—— >+ oe — 
IMPROVED CAR COUPLING. 

The drawhead is provided with the usual link re- 
| cess, and is formed with two sets of coupling pin aper- 








WILLIAMS’ TAKE-UP AND LET-OFF MECHANISM FOR 


| graving, the levers are released from the springs to per- 


mit the coupling pins to fall through the links and 


|couple the cars. In operating this coupling, it is un- 


necessary to enter between the cars either to couple or 

uncouple. Suitable rods are provided, inorder that the 

parts may be manipulated from the top of the cars. 
This invention has been patented by Mr. August O. 


| Dietze, of Syracuse, Nebraska. 





ee a hh oe 
IMPROVED SADDLETREE AND CHECK-HOOK. 

The saddle is fitted upon the upper side of the saddle 

| tree, and is formed with an aperture coinciding with a 
screw-threaded aperture in the center of the tree. 
| The lower portion of the check-hook fits upon the sad- 
| dle, and is formed with an aperture to coincide with 
the two others, so that the hook and saddle may both 
| be secured to the tree by a single screw inserted from 
ithe top. In this arrangement there is no danger of the 
screw working out, and it is impossible for it to come 
in contact with the horse’s back and doinjury. The 
| head of the screw is formed with orifices for turning it 
beneath the upper part of the hook, and the lower end 
| of the screw is formed with a square socket, as shown 
in the small cut, extending up into the screw, so that 


jin case of breakage a square instrument may be 


inserted in the socket from the upper side of 
the tree for turning out the remaining portion 
of the screw, so that a new one can be turned in. 
This permits of having the repairing done without 
injury to the saddle. The check-hook is prevented 
from turning upon the screw by a small stud project- 


." 
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PALMER’S IMPROVED SADDLETREE AND CHECK-HOOK. 


_ |tures, one being arranged to receive a retaining pin| ing from its under side, and entering a recess forme: in 


the warp beam, as the case may be, in weaving, and | formed with a tapering point, while the other re- 
the cloth taken up as woven. Fig. 1 is a side elevation | ceives a removable coupling pin. The latter pin 
of a loom for weaving cloth, with this improved mech-| connected to an arm earried by aShorizontal cross 





the saddle. The two lower views in the engraving 
is | illustrate different forms of check rein holders. 


This invention has been patented by Mr. D. W. 


anism attached; Fig. 2 is a top view of a part of shaft mounted in brackets on the end of thecar. Each Palmer, of Detroit, Maine. 


a 











244 


a 


SINKING THE FOUNDATION FOR THE NEW HARLEM 
RIVER BRIDGE. 

The foundation for the center pier of the bridge now 
being erected over the Harlem River at 18tst Street, 
this city, is rapidly nearing completion. The bottom 
of the caisson now rests upon solid rock at a depth of 
forty-five feet below the surface of the river, and the 
air-chamber is"being filled with concrete; the masonry 
of the pier is now being rapidly carried up. The bridge 
consists of two metaliie arenes, each 510 feet clear span, 
one of which spans the entire width of the river, and 
the other the whole distance from the easterly bank of 
the river to Sedgwick Avenue. Each span consists of 
six separate steel-plate arches, spaced 14 ,feet between 
centers and connected by bracing. The floor system is 
carried on vertical columns supported by the arches. 
The floor is 80 feet wide, and consists of a roadway of 
50 feet and two footwalks of 15 feet each. The grade 
of the roadway is 150 feet above mean high tide. The 
arched masonry approaches are as nearly symmetrical 
at both ends as practicable. 

The work of sinking the foundation for the center 
pier of the bridge is of particular interest, owing to the 
nature of the material te be passed through and its 
peculiar disposition. Borings showed that about fifteen 
feet from the surface of the water the eastern edge of 
the foundation would encounter rock, sloping down- 
ward ata sharp angle toward the center of the river ; 
on this rock lie the soft mud and sand of the river bed. 
During the greater part of its downward journey the 
caisson rested both upon rock and mud and sand, and 
the work of sinking it vertically was, therefore, ren- 
dered extremely difficult, since there was a constant 
tendeney to shift or move sidewise toward the river. 
This formation of the rock made necessary the exten- 
sive use of explosives, and it is most probable that in 
this instance more rock was removed by blasting 
than in any other similar work ever undertaken. 
The size of the drill holes and the quantity of ex- 
plosive used were not influenced by the fact that 
the discharge took place in compressed air confined 
ina comparatively small chamber in which the men 
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means for ascent and descent. 
by 4in diameter, and is provided at each end with a 
chamber closed by two doors opening inwardly. As 
this forms two independent locks, no time is lost in 
waiting, as one lock may be always entered from the 
interior, and the other from the exterior. Although 
eight or ten men can crowd into one of these locks, 
their small size is a decided advantage, since one man 
can pass without the loss of mnuch air. 

On account of the rock, the method of sinking the 
caisson was somewhat different from that usually fol- 
lowed. In the solid rock under the shoe, and in the 
large fragments, the holes were drilled by hand; but 
in the center of the chambers the drilling was done 
by a Little Giant drill* No. 3, of the Rand Drill 
Company, which was supplied with air at 80 pounds 
pressure, and as the greatest pressure in the caisson 
was about 18 pounds—the depth sunk below high 
water being about 45 feet—there was ample power 
to run the drill effectively. The pure air thus sup- 
plied was also an advantage. This drill was well 
adapted for the work, as it could be easily moved 
from place to place, could be quickly set up so as to 
drill at any required angle, and required no particular 
attention. 
drill is mounted renders the tool of special service in 
work where there is not much room, and where it is 
necessary to drill the holes at almost all conceivable 





were. There wasa possibility of the caisson being in- 
jured by flying fragments of rock if too large charges | 
were used, and this consiGeration alone controlled the 
quantity of explosive of each blast. | 

In a closed chamber like a caisson, the replacing of | 
foul by pure air is a very slow operation; and as the 
condition of the men depends directly upon the 
purity of the air they breathe, it is of vital import- | 
ance to preserve itin its normal state by preventing , 
pollution. Such being the ease, it naturally follows 
that of different explosives of equal power, the one pro- 
ducing the least hurtful gases is best adapted for all | 
work which cannot be quickly and thoroughly ven- | 
tilated. In this caisson both dynamite and racka-| 
rock were tried, and the experience gained concern- | 
ing the effects produced upon the men by breathing | 
the gases resulting from the explosion of each is of 
great value. 

The caisson was designed, and the foundation built, 
by Messrs. Anderson & Barr, of this city. The bottom | 
of the caisson measures 54 by 104 feet, the dimensions 
of the top being one foot less. The roof is six feet | 
thick, and is built up of pine timbers one foot square | 
laid in courses running in different directions. The 
side walls are three feet thick, and are also made of 
timbers one foot square ; the outside and inside courses 
are horizontal, while the intervening course is vertical. 
The inner lower portion of each wall is beveled off to 
fora a shoe or cutting edge, which is 9 inches wide and 
is protected by an oak strip. The outside of the walls is 
covered with a three inch sheathing, and the entire in 
terior is sheathed. From the bottom of the shoe to the 
top of the caisson is 13 feet, and the interior is 7 feet in 
height from shoe to ceiling. The chamber is divided 
into three compartments by two longitudinal partitions, 
which are two feet thick by five feet high and in which 
are formed suitable openings that serve as passage 
ways. The bottoms of the partitions and of the side 
walls are connected by heavy timber struts and iron 
tie rods. 

In the center of the roof is placed the supply lock, 
through which all excavated material is passed and 
all supplies received. The shaft of the lock is 5 feet 
in diameter, and extends up above the surface of the 
water. To the bottom of the shaft, which just enters 
the chamber of the caisson, is attached a rectangular 
air lock provided with doors at two opposite sides, so 
thet the loading and unloading of the lock can be car- 
ried on simultaneously from two points, the work 
being thereby expedited. At the bottom of the shaft 
is a third door, opening downward or toward the in- 
terior, as do the other two. It is evident that when 
the shaft door is closed, the others may be opened 
without permitting the escape of air; and when the 
two inner doors are closed and the air admitted to the 
lock to make the pressure equal to that in the caisson, 
the shaft door may be opened. The excavated imate- 
rial is placedin buckets in the lock and then raised 
by hoisting machinery and dumped into cars at the 
top. 





The lock for the men is placed at the top of a shaft 
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MIXING THE INGREDIENTS OF RACKAROCK. 


angles. The tripod legs are telescopic, and may be 
lengthened or shortened to accommodate uneven 
ground. After a blast, the loose rock was removed 
from under the shoe, and earth wis put in its place. | 
When all the rock under the edges had been removed 
to a depth as deep as it was practicable to go at one 
time, and earth had been packed under the shoes, the 
caisson was in condition to be sunk, as it was sup- 
ported wholly by earth. The earth was removed, a 
little ata time, at intervals around the entire shoe, and 
as the supporting power of the earth was thus | 
diminished, the caisson gradually settled down. Its 
downward progress was closely watched, four stakes, | 
one in each corner, forming guides that indicated the 
settlement ; and if one side advanced more rapidly 
than the other, the earth was repacked under its shoe, 
so as to offer more resistance and retard that side. In 
this way the caisson was sunk vertically, and so truly 
and evenly that, when it finally rested upon its bed, 
the four corners and the center did not vary an inch 
from being in the same horizontal plane. 


As the caisson descended, the masonry of the pier | 


was added on the top. This furnished the weight 
necessary for overcoming the friction upon the out- 
side. 





extending through the roof, a ladder furnishing the 
This lock is 12 feet long 


The adjustable tripod upon which this| 





[APRIL 16, 1887. 





| partition, if the blasting takes place in the center 


;}chamber, will prevent the passage of flying rocks. 
Care is also exercised to keep out of line with the 
openings in the partitions; and in order io raise the 
feet, so they may not be struck by rocks passing un- 
der the partitions, which are but five feet in height, the 
men generally climb upon some of the cross braces. 
The effects produced by the discharge are very dif- 
ferent from those caused by the same quantity of a 
like explosive fired in the open air. The sound is 
decidedly duller, and although its source is apparently 
very close, there is no sharp and sudden concussion. 
Even the simultaneous explosion of five 144 inch ear- 
tridges of rackarock produces no unpleasant sensation 
whatever upon the ear. But the effect upon the cais- 
son was certainly startling. The waves of air seemed 
to bound from one wall to the other, causing heavy 
vibrations of all parts of the structure. This dis- 
turbance continued several seconds, and the motion 
could be distinctly perceived some time after all sound 
had ceased. The sound did not die away in the dis- 
tance, but even when last heard appeared to be in the 
chamber. 

During the first part of the sinking, dynamite was 
exclusively used, and after each firing the men com- 
plained of severe headache, and suffered from nausea. 
These troubles were caused entirely by the gases gene- 
rated by the dynamite, and their severity depended 
directly upon the quantity used at one time—a small 
charge not vitiating the air to such an extent asa large 
one, and consequently not creating such disagreeable 
results. The pains continued until the constant inflow 
of fresh air either displaced the hurtful gases or so re- 
duced them as to render them harmless. The danger 
always attending the handling of dynamite cartridges 
was another great disadvantage, especially in work of 
this character, where, during the charging, the holes 
were surrounded by workmen. 

Rackarock was then tried, and its better adaptabil- 
ity for all operations in closed chambers was conclu- 
sively demonstrated. The fumes generated by it were 
comparatively harmless; nausea disappeared com- 
pletely, and there were but few and slight cases of 
headache, while the immunity from risk in handling it 
lessened the anxiety of all connected with the work. 
This explosive, as is well known, consists of two in- 
gredients, a fluid and a solid, which are shipped and 
delivered to the consumer in separate packages, and 
jeach of which is absolutely non-explosive. When 
| needed, the two ingredients are combined by pouring a 
certain proportion of the fluid over the solid, which is 
| contained in a bag of the usual cartridge form, as illus- 
| trated by the engraving upon this page. In a few sec- 


jou the oi] has thoroughly saturated the cartridges, 





one of the tied ends of which is then cut, the cloth case 
opened, and the fuse inserted, when the end is retied 
| and the cartridge is ready for use in the ordinary way. 
| Enough of the ingredients may be mixed to produce 
| charges for a single blast, a shift, or a week’s work. 
This explosive is as powerful as dynamite, is safer to 
| handle after the ingredients have been mixed, and for 
all tunnel and mining work, where it is difficult to 
quickly change the air, it is decidedly superior. 

After the caisson had been carried down so that 
elmost the entire shoe rested upon solid rock, the rock 
was cleaned of all debris and the three chambers com- 
pletely filled with concrete, the filling being commenced 
at the corners and carried toward the shafts. Sand and 
Portland cement, in the proportion of 1 cement to 2 sand, 
were mixed and moistened outside and introduced 
through a long lock, consisting of a tube 18 inches in di- 
ameter, extending from the caisson to the surface, and 
provided at each end with a door. Upon the lower 
door being closed, this shaft was filled with sand and 
cement, when the upper door was closed, the compressed 
air admitted, and the load allowed to fall into the 
caisson. 

The two main shafts were extended from time to 
time, as the caisson descended, by additions secured to 
their outer ends. As the lock for the men was at the 
upper end of the shaft, it was necessary to close the 
lower end while the air lock was removed and an ad- 

| ditional length of shaft put on. The inner end of the 
shaft was closed by a heavy timber piece, fitted air- 
tight on it. Upon the escape of the compressed air 
| from the shaft, the pressure in the caisson served to 
| hold this cap firmly in place. 


In an engine house located just across the railroad | 


tracks are the compressors for supplying air to the | 


caisson, and a separate compressor for the drill. The 
electric light plant consists of a dynamo capable of 
running seventy-five 16 candle power incandescent 
lamps. The experience of Messrs. Anderson & Barr 
has shown that in interior work such as this many 
lights of small power distributed through the cham- 
bers afford a much better illumination than a few are 
lights arranged at long distances apart, and their use 
does away with the annoyance caused by the carbon 
dust of the arc lights. 

At the time of blasting, the men pass into the fur- 
thest chamber, so that the intervening partitions, or 








* This is the first instance of a power drill being used in any work sub- 
jected to compressed air. 
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New Process for Making Steel Pipes. 


| The new method of making steel pipe at Barbach, 
, Germany, is said to be very successful, and the pro- 
cess of manufacture is briefly as follows: 

As soon as the steel is cast into the round mould, a 
, core is thrust into the steel, so that the tube is formed 
| between it and the sides of the mould. In order to 
. prevent cracking of this annular casting during cool- 
ing, the core is made up in such a. manner that it 
| follows up the shrinkage of the steel. The steel cup 
thus obtained may then be rolled in an ordinary train. 
It is stated that a large firm in Paris proposes to ap- 
ply the method to the manufacture of copper tub- 
ing. 
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THE NEW 110-TON GUN. 

The 110-ton gun now undergoing its firing proof at 
Woolwich must be regarded as a fine specimen of the 
most recent practical achievement in very heavy guns. 
It is true that Krupp has supplied four ordnance of 118 
tons to the Italians, but the power of guns does not 
depend entirely upon their weight, and we believe that 
our piece has already shown itself superior to its Ger- 
man rival, by delivering a heavier blow than any which 
has yet been given, as far as our information goes, al- 
though the heaviest charges have not yet been fired 
from the English gun. 

To lay before our readers the plan on which the 
power of a heavy armor-piercing gun is estimated, and 
how it may happen that a comparatively light strong 
gun of good design may be superior to one of heavier 
metal, we may compare the gun now under trial with 
the four 100-ton R.M.L. guns purchased by our govern- 
ment in 1878 from Sir W. Armstrong & Co., when the 
famous £6,000,000 was hurriedly voted for war stores. 
These four guns are now mounted on the fortifications 
of Malta and Gilbraltar ; but although only a few years 
have elapsed, designs have so changed that the new 
gun is intended to fire double the charge of the older 
piece, and the energy of its blow is expected to increase 
in almost the same proportion. We wili explain how 
this has been accomplished. The 100-ton guns were 
made of coils of wrought iron, the inner tube only 
being of steel. The latter was made in two parts 
joined together, the junction being sealed by a so-called 
gas ring, as, at that date, there was a difficulty in pro- 
curing the long tube in one length of steel, and this 
was an undoubted weakness in the design. The new 
110-ton gun is entirely of steel, and the inner tube is 
made in one piece by the firm of Sir J. Whitworth & 
Co., on the same principle as the propeller shafts for 
steamships. 

A striking difference between the two designs is the 
proportion of the weight of projectile to that of the 
gun. In the 100-ton gun, with a projectile of 1,968 lb., 
the ratio is 1 to 113°8; while in the 110-ton gun, with a 
projectile of only 1,800 lb., the ratio is 1 to 1875. We 
thus see that in the newsystem the projectile is lighter 
by some 17 per cent, in proportion to the weight of the 
gun, than in the older design. This change has been 
made in order to attain the present high muzzle velo- 
city of over 2,000 ft. Since the effect of the blow, or the 
‘“‘energy” of a projectile—expressed mathematically 
by i —depends directly on its weight, but varies with 
the square of the velocity, an increase of velocity is 
more important than an increase in weight. Thus, for 
exauple, suppose a projectile of 100 lb. moves at a 
velocity of 1,000 ft. per second, it will deliver a certain 
definite blow. If its weight is doubled the energy will 
be doubled, but if its velocity is doubled the energy 
will increase fourfold. Consequent on the reduction of 
the weight of the projectile, there is a reduction in 
caliber from 17°72 in. in the 100-ton gun to 16°25 in. in 
the 110-ton gun. The energy of the 100-ton gun pro- 
jectile is 32,700 foot-tons. The greatest yet attained 
by that of the 110-ton gun was 53,895 foot-tons, 
but as much as 62,000 foot-tons is expected to be 
reached. 

Some idea of the work or energy impressed on the 
shell may be given from the fact that the ship for 
which the new gun is intended, the Benbow, of 10,000 
tons, could be raised upward 5°39 tt. if the same amount 
of work (53,895 foot-tons) were employed for that pur- 
pose; or we may, perhaps, give a better comparison by 
stating that the Benbow must steam at a speed of 10°5 
miles an hour to inflict a blow with her ram having 
an energy equal to that attained by the projectile of 
the new gun. The disastrous and fearful effects of 
large vessels ramming at speed, when provided with 
strong bows, are well known. A considerable change 
has been made in the amount of capacity, on which 
depends the utilization of the effects of the combustion 
of the powder charge. In any gun, if the é¢harge is 
increased, the energy of the projectile will not increase 
to the same extent, unless the interior capacity of the 
gun is also increased. 

The projectile should not only receive pressure, but 
the pressure must act over a considerable distance. In 
other words, the greater number of times the com- 
pressed gas produced on explosion is allowed to expand 
in the bore, while at the same time it presses on the 
base of the projectile, the greater will be the energy 
imparted to the projectile. The same principles are 
involved asin the expansive working of steam. The 
greater the number of expansions allowed, whether in 
one, two, or three cylinders, the greater work will be 
performed by a given amount of steam under a given 
pressure. The object of the gun designer is, therefore, 
to increase the interior capacity of the piece as much 
as possible ; but, as we have already seen that it is 
desirable to reduce the caliber, additional capacity 
must be obtained by increased length. The bore of 
the 100-ton gun is 363 in., while that of the 110-ton gun 
is 487°5 in. in length. An increase of capacity is also 
given by enlarging the diameter of the chamber or part 
allotted to the charge. In the 100-ton it is 19°7 in., 
While the bore is 17°72 in., but in the 110-ton gun this 
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respectively 21°12 in. and 16°25 in. 

It should be stated, however, that increase in the 
diameter of the chamber imposes a greater circumfer- 
ential stress on the metal of the gun, for the same 
reason that water under pressure in a tube may burst 
it if the diameter is large, butlit will not do so if the 
diameter is smaller, although the thickness of the me- 
tal is the same in each case. The strength of the new 
steel gun is, however, sufficient for the increased stress 
imposed by the enlargement of the powder chamber. 
The total capacities of the old and new gun are respect- 
ively 90,700 cub. in. and 112,600 cub. in., and we have 
dwelt at some length on this point, because of the im- 
portance of the principles involved. Four rounds have 
already been fired from. the 110-ton gun, with charges 
of 600 Ib., 700 Ib., and 800 lb., on February 10, and 
850 Ib., on February 16. 

Westphalian prism brown powder has been employed 
up to the present time, and the velocities attained have 
been satisfactory (from 1,685 ft. to 2,078 ft.). With the 
highest charge yet employed, the maximum pressure 
has been as much as 18°44 tons onthesquareinch. This, 
however, need cause no surprise. It merely indicates 
that a slower burning powder should be employed 
when very large charges are fired. As the volume of 
the powder chamber is a constant, it follows that when 
the charge isa smallone a certain amount of “air 
space” is left. This serves to receive the initial expan- 
sion of the gases produced on explosion, and lowers the 
maximum destructive pressure, while, at the same 
time, some useful effect on the projectile is lost. On 
the other hand, when a large cartridge is employed, the 
air space is diminished, and the maximum pressure 
rises considerably. It is desirable that the pressure 
should never rise to a very high maximum, but that it 
should be well sustained. Hence it is possible that one 
description of powder might give good results when a 
small charge is used, but a slower burning powdér 
might be employed with advantage when the charges 
are large. 

We give herewith a longitudinal section of the gun, 
and diagrams in plan and elevation of H. M. 8. Ben- 
bow, for which the 110-ton guns are intended. These 
show the method of barbette mounting. The central 
part only of the vessel is armored, and the ends of the 
vessel are protected by an armored deck below the 
water line. The four guns of 118 tons supplied by 
Krupp to the Italians are of crucible steel, the caliber 
(15°75 in.) being even smaller than that of our 110-ton 
guns, 

The greatest energy yet attained, of which we have 
information, is some 50,700 foot-tons, with 864°67 Ib. of 
powder and a projectile of 2,028 lb., with a muzzle ve- 
locity of 1,900 ft. per second. It thus appears that al- 
though the Krupp gun is heavier than ours, and has 
employed a slightly larger charge than any yet fired in 
England, the muzzle energy attained by its projectile 
is somewhat less than that impressed upon the proof 
shot of the British gun.—Jndustries. 

— —ot-0 
Carbonic Acid, 
The manufacture of liquid carbonic acid is now an 


| important industry in Berlin, where, according to In- 
| dustries, a company established for this purpose are 


making daily over half a ton of this commodity. The 
acid is sent out in steel bottles, each containing from 
17 pounds to 18 pounds, and the price charged is a lit- 
tle under 1s. per pound. The acid contained in a bot- 
tle when expanded into gas occupies over 10,000 cubic 
feet. It is principally used in the manufacture of mine- 
ral waters, and for beer engines, An important use of 
carbonic acid was suggested as early as 1879, by Dr. 
Raydt, of Hanover, for the raising of wrecks, who dem- 
onstrated the possibility of this application by an ex- 
periment at Kiel. The apparatus consisted of a steel 
bottle containing the liquid acid, and a collapsed can- 
vas bag placed over the neck of the bottle. When the 
whole is submerged, and attached to the object to be 
raised, a cock is opened, and the liquid in the bottle is 
allowed to expand into the bag, inflating the latter, 
and thus causing it to rise. Another application was 
introduced by Herr Krupp, of Essen, for compressing 
liquid steel, and a large plant for the production of 
liquid carbonic acid has already been at work for some 
time at the Essen factory. 
lO 
COMBINATION TOOL FOR SQUARING, LEVELING, ETC. 


The engraving represents a tool which has been re- 
cently patented by Mr. David W. Warnock, of Lex- 
ington, Ky. The tool may be used for squaring, level- 
ing, plumbing, centering cylinders, laying off angles, 
starting a saw kerf for cutting a keyhole, and for cut- 
ting lace leathers for belting. Im one edge of the body 
is a groove, held in one end of whith is a square blade 
which is cut away at an angle of 45° upon its inner edge, 
to form a beveled shoulder for receiving and supporting 
the end of a slotted bar, when in the position shown in 
Fig. 1. This bar is fitted in the slot, and is provided 
with a pivotal pin projecting through a second slot 
formed in the side of the body. This pin retains the 
bar in the body, while admitting of adjusting it in 











difference is much more pronounced, the figures being | position for use or folding it into the body when not 


jin use. The end of the second slot, near the blade, is 
}curved toward the blade, and the opposite end is 
|branched. In the main groove is placed a thin pair of 
compasses with a pivotal pin projecting through the 
side slot. When it is desired to use the slotted bar, the 
compasses are drawn forward into the branch of the 
side slot, and the pin of the bar is moved forward to 
the extremity of the slot’ beyond the branch, when the 
compasses may be pushed back entirely within the 
body. When the bar is folded over upon the shoulder, 
a left miter can be obtained; and when it is pushed 
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WARNOCK’S COMBINATION TOOL FOR SQUARING, 
LEVELING, ETC. 


back in the slot te the angle of the body and blade, 
and then inclined outward at an angle of 45°, a right 
miter can be obtained. 

Both right and left miters can be obtained without 
reversing or turning the square over. In the body is a 
cavity, into which the protractor may be turned when 
notin use. Fitting in a slot in the outer edge of the 
body is a keyhole saw, the inner end of which is slotted 
to receive a pin, as shown in Fig. 2. To facilitate the 
opening of the saw, its back is provided with a nick for 
receiving the thumb nail for lifting it out of its slot. In 
one side of the body, near the middle, and at one end, 
are secured spirit level bulbs, which are used for level- 
ing and plumbing in the usual way, 

In a transverse groove in one side of the body isa 
steel bar, A, Fig. 3, which is bent at right angles at its 
extremity toward the blade, and is formed into a knife 
having a shank projecting through a slot in the blade, 
to receive a nut for clamping the knife in any desired 
position in the slot. This knife is designed for cutting 
lace strings for belting, and is made adjustable, to ad- 
mit of cutting laces of different widths. When not in 
use, the knife is moved into a notch in the edge of the 
body. 

A NOVEL GAME BOARD. 

This novel form of board is designed to be used in the 
playing of a game which not only affords much amuse- 
ment, but requires considerable skill and steady nerves. 
The disk may be of any appropriate size, and is provid- 
ed with a handle and formed with holes arranged and 
numbered as shown in the cut. To the enlarged por- 
tion of the handle is secured a bail, which acts as a sup- 
port for the marble used in playing the game. Should 
the marble leave the disk, it would be prevented from 








THE MARBLE PUZZLE OR NERVE TESTER, 


falling to the floor by the encircling hoop. The main 
feature of the game is to cause the marble to pass from 
the bail around the disk, past the several holes, to 
and around the central hole, and back again to the 
bail. The marble should pass the holes marked with the 
lower numbers first, but if it should fall from the outer 
edge of the disk, or into either one of the two large in- 
ner openings, no count could be made. It is evident 
that the shape of the disk and the arrangement of 
the holes may be changed as desired. 

This invention has been patented by Mr. C. E, 
Tranchell, of Willmar, Minn, 
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Proprietors and Foremen. 


A correspondent of Wood and Iron asks what he 
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along the under surface of the stage and neatly bent 
over the outer edge of the stage, so as to be self-sup- 





shall do under the following circumstance: He says| porting—the perforations of the metal being respec- 
that he is foreman of a certain shop, but that he is| tively one-sixteenth, one-eighth, three-sixteenths, one- 


foreman only in name. 


with the men, giving them orders contrary 
to his directions. He asks our advice as to 
whether he had ‘‘ better quit or kick him out 
of the shop.” We have been, says the editor, 
in precisely that situation ourselves, and we 

a think on the whole he had better seek 
‘** pastures new.” Where a proprictor of that 
kind interferes in the management of the shop 
at all, he will continue to do it, and the less 
he knows about mechanics, the more he will 
interfere. 

A little incident in the life of the late President 
Rutter, of the Lake Shore Railroad, may not 
be out of place as illustrating the relative posi- 
tions of proprietor and foreman. When Mr. 
Rutter first became general baggage agent for 
the Vanderbilt system, he came upon a very 
knotty problem, and not knowing what decision 
to give, he went to Vanderbilt for advice on 
the subject. When he had stated the case, 
Mr. Vanderbilt turned to him and asked: 
‘“What salary do we pay you?” ‘ Kight thou- 
sand dollars a year.” ‘‘ What do we pay it to 
you for?” “For acting as general baggage 
agent.” ‘‘ Well, do you want me to earn your 
salary for you?” Mr. Rutter immediately came 


to a decision, and never again troubled Mr. 


derbilt with his conundrums. 
— > + 0 
SCIENCE IN TOYS. 


IX. 


THE TOY MICROSCOPE. 





The world of the minute existing beyond the range 
of the unaided vision is little realized by those who 
never have had an opportunity of using the microscope. 

The beauty and _per- 
of the smaller 
nature 
never be fully known 
through the medium of 
literature or art; 
objects themselves must 
be observed by the stu- 


fection 
works of 


dent personally. 


life. 





where in 


Fig.2.-DIAPHRAGM AND 
FINE ADJUSTMENT. 


the student of 


scopy. 


scopieally with pleasure and profit. 


mineralogy afford attractive fields. In fact, 


The proprietor, who, he says, 
has no mechanical knowledge, continually interferes 


In every pond and 
stream may be found 
microscopic forms of 
In every plant and 
flower, upon leaves and 
stalks, among the sands 
and rocks, almost every- 
all seasons, 
way be found objects 
of absorbing interest to 
micro- 
Animals and insects, food and manufactured 
articles, yield objects which may be examined micro- 
Chemistry and 
one so 


fourth, and five-sixteenths inch diameter, all arranged 
on a longitudinal line of the metal plate intersecting 





Fig. °._SUBSTITUTE FOR REVOLVING TABLE. 


Van-| the axial line of the microscope tube, so that the cen- 
ters of the holes of the diaphragm may be made to 
coincide with the center of the hole in the stage. 

The attachment for fine adjustment is made by bend- 
ing one end of a thin metal plate twice at right angles, 
so that it will spring on the side of the stage and clamp 
| the stage tightly. The opposite end of the metal plate 
is bent in a similar manner, but the space between the 

body of the plate and the bent over end is made wider, 
| to permit of a small amount of movement of this end 
| of the plate. In the portion of this end of the plate ex- 
tending under the stage is inserted a screw with a 
| milled head, by means of which the free end of the 
plate may be made to move either up or downthrough 
|a small distance. The body of the plate is inserted un- 
| der the stage clips, and the object slide is inserted be- 
tween the elips and the plate, | ; 

The instrument has no rack adjustment, but the 
| main tube slides easily and smoothly in the guide tube, 

so that little or no difficulty is experienced in focusing. 
| Besides the instrument and accessories, only the follow- 
| ing articles will be required to begin in earnest the 
| study of microseopie objects: A small pair of spring 
forceps, a bottle, a teaspoon, a few concaved glass 
slides, a few thin cover glasses, a glass drop tube, a 
small kerosene lamp: and if the investigator desires to 
entertain his friends microscopically, he will need a 
Japanese or tin tray, large enough to contain both 
| microscope and lamp, as shown in Fig. 3, so that the 
relation of both may be preserved while the tray is 
moved to bring the instrument into position for differ- 
ent observers, by simply sliding the tray on the table. 





can 


the 





A little caution as to illumination is necessary, as the 


inclined eannot fail of finding objects of interest with | beginner is generally unsparing of his eyes, using far | 


little difficulty. 

Some have erroneously supposed an ex- 
pensive instrument and elaborate accessories 
necessary to the pursuit of microscopical in- 
vestigations. These things are, of course, 
desirable; but when one has learned aill 
that can be learned by the aid of the simple 

° and inexpensive microscope shown in the 
engravings, he is very far advanced, and 
may with propriety present his instrument 
to some one unable to purchase for him- 
self, and proceed to the selection of some- 
thing better suited to his advanced position 
in microscopy. 

The microscope referred to was devised, 
at the suggestion of the writer, by one of 
our leading manufacturers. It costs six dol- 
larsand fifty cents, and although not as com- 
plete and convenient as more expensive in- 
struments, it is more perfect and satisfactory 
than its predecessors of the same price. 

It is 8 inches high, and has a draw-tube, 
which permits of extending it to a height of 
llinches. The foot and arm are of japanned 
iron. The tubes are well finished and lac- 
quered. It has an objective divisible into 
two powers. The mirror may be swung over 
the stage for the illumination of opaque 
objects. The instrument has a neat cherry 

i ease, in which it may be placed when not in 
use 

To the instrument as received from the 
manufacturer is applied a home-made dia- 
phragm, as shown at A, in Fig. 2, and a fine 
adjustment, as shown at B, C, in the same 
fignrre. The diaphragm consists of a piece 
of perforated thin sheet metal, extending 











|too much light. A blue glass sereen placed between 
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the mirror and source of light, or between the mirror 
and the stage, modifies the light so as to greatly relieve 
the eyes. 

The lamp should be provided with a shade of some 
sort to prevent the light from passing directly from the 
lamp to the eyes. A small Japanese fan suspended from 
the chimney by a wire, as shown, forms a very 
desirable shade. 

Most objects viewed by transmitted light in 
an instrument of this class require an abso- 
lutely central light, that is, the light must be 
reflected straight upward through the object 
and through the tube. 

When opaque objects are examined, the mir- 
ror is raised above the stage and made to con- 
centrate the light on the object. Different 
angles of illumination should be tried, as some 
objects are greatly relieved by their shadows, 
while others require illumination as nearly 
vertical as possible. 

Experience will soon indicate the right mag- 
nification for different objects. This may bi 
varied by taking off or putting on the lower 
half of the objective, also by drawing out or 
pushing in the draw tube. 

Various forms of apparatus have been de- 
vised for gathering objects from ponds and 
streams ; but much can be done with no other 
aids than the spoon and bottle above men- 
tioned. The mud at the bottom, scraped up 
with the spoon and placed in the bottle, will 
probably be found to contain microscopic life in 
abundance. The under surface of leaves of aquatic 
plants and of grasses hanging over into the water 
may be scraped with the spoon, and more or less of 
the matter adhering thereto will be secured. Oc- 
casionally a long leaf like that of the flag may be 
lifted from the water and traversed by the spoon with 
good results. Small twigs and dead leaves floating 
in the water are often found teeming with life. The 
thousands of animaleules and forms of minute plant 





Fig. 4.-TRANSFERRING OBJECTS TO THE SLIDE. 


life found in water will afford the most zealous stu- 
dent a life-long supply of subjects for examination. 
The objects are transferred from the bottle to the 
concavity of the slide for examination in the manner 
shown in Fig. 4. The drop tube, which has a funnel- 
shaped top, is stopped by the finger at the upper end, 
while its Jower end is inserted in the water in the bot- 
tle above the matter to be removed. The finger is 
then removed and some of the water, to- 
gether with the objects carried by it, rushes 
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Fig. 1—THE TOY MICROSCOPE. 
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upward into thetube. While the lower end 
of the tube is still in the water, the finger 
is again placed on the tube and the tnbe 
is withdrawn from the bottle and held over 
the cavity of the slide, as shown in the en- 
graving, when a drop or so of the water is 
forced out by pressing down the end of the 
finger on the top of the tube; the soft end 
of the finger acting as a sort of diaphragm 
in forcing out the required amount of water. 
Care must be taken to avoid getting solid 
matter upon the slide around the edge of 
the cavity, as it will prevent the cover glass 
from seating itself properly. The cover 
glass is placed over the cavity and pressed 
down lightly to squeeze out the surplus 
water, when the slide may be inserted un- 
der the clips of the stage and examined. 

It would be futile, in a paper like this, 
to attempt anything more than the mere 
mention of a few of the interesting objects 
that may be seen to advantage in a small 
microscope. In Fig. 5 the engraver has 
beautifully shown some of the common ob- 
jects which are easily secured, readily ex- 
amined, and always interesting. Atlin this 
/ engraving are shown various seeds; the 
lace-covered one at the top being the seed 
of the Nemesia compacta. The seed in the 
center is that of heather. That on the right 
of the lace covered one is the seed of the 
poppy. The fringed one below it is that of 
the climber. At the bottom of the disk the 
seed of sorrel is shown at the left, and portu- 
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iacea ot the right. The remaining seed at the left is 
that of eucharidium. 

2 represents the proboscis of the blowfly as it ap- 
pears ip the field of the microscope, except that the in- 
trieate structure of the pseudo-trachea is not shown in 
the cut as it appears in the microscope. 

3 shows the doubling hooks of a bee’s wing, which 
enable the insect to connect the wings of each{pair so 
that they may be used as a single wing. 

4 shows the silicious stellate hairs on the back of 
a deutzialeaf. The upper half of 5 shows several forms 
of diatoms, and the lower half is filled with desmids. 

In 6 branchipus is shown at the top, cyclops at the 
left, a young cyclops at the bottom, and daphnia or 
the water flea at the right. These are common in 








alinost every pond. 

In disk 7 are shown on the left the stentor, so named 
on account of its trumpet-like form; in the center the 
beautiful and sensitive vorticella, and upon the right of 
the vorticella common rotifer, and upon the extreme 
right the sheathed trumpet animalecule. All of these 
have cilia around their margins, which by their pecu- 
liar vibratory motion give the bell-shaped mouths the 
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cost is probably a small fraction over 2c. per pound. A 
hemp plantation containing 10,000 mecates, or 1,000 
acres, should produce annually 1,000,000 Ib. of mer- 
chantable hemp. 

Heniquen fiber is the principal article of export from 
Yucatan to the United States. During the fiscal year 
efiding June 30, 1884, there was exported from Progreso, 
Yucatan’s port of entry, heniquen fiber having a value 
of over $2,500,000, American gold. During the calen 
dar year of 1884, the amount of hemp shipped to all 
parts from Yucatan reached the figures of 233,311 bales, 
averaging 400 Ib. per bale. The value of the above, ex- 
pressed in Mexican dollars, is $3,384,609. In American 
coin the value is expressed at $3,045,804. The duties 
and taxes of state and national governments amount 


to the sum of $137,000, Mexican money. Over six- | 


sevenths of the above exportation went to the various 
ports of the United States, New York leading with 
187,978 bales. 

A scourge of locusts harasses poor Yucatan, and un- 
der this bane ail agriculture, save the single product 
hemp, droops. Fields of maize are planted and thrive 
for a while, only to be devoured level with the ground 


appearance of rotation. In the common rotifier, and! in one short hour by a host of the pests. The heniquen 


in the animals shown in disk 6, 
the internal organs may be readi- 
ly seen in operation. 

In the upper part of disk 7 are 
shown a few of the hundreds of 
forms of life found in water in 
which animal or vegetable mat- 
ter has been infused. 

In disk 8 are represented a 
number of the exquisite little 
shells of foraminifera. At 9 are 
shown various spicules of 
sponges, sea urchins, ete. At 10 
are shown sponge spicules and 
the anchor of Synapta inherens. 
11 shows the pollen of marsh 
mallow, and 12 and 13 are exaim- 
ples of plant hairs. 14 shows 
arborescent crystals of silver, 
and 15 the fern-like crystals of 
gold. 

The following books are re- 
commended to the beginner in 
inicroscopy : Wood's **Common 
Objects for the Microscope; 
“One Thousand Objects for the 
Microscope,” by M. C. Cooke; 
‘Evenings at the Microscope,” 
by Gosse; and ‘*‘ Practical Micro- 
scopy,” by George L. Davis. 

G. M. H. 
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Hemp Cultivation in Yucatan. 





The cultivation of hemp (heni- 
quen) is the principal agricul- 
tural industry of Yucatan, and of 
this the greater portion is im- 
ported into and consumed in the 
United States, the imports there- 
of during the year 1885 amount- 
ing tc 36,401 tons, valued at 
$2,564,000. We are, therefore, 
largely interested in this indus- 
try, which is carried on in a very 
primitive manner. The plant, 
says Consul Thompson, to whom 
we are indebted for the follow- 
ing facts relative to its cultiva- 
tion, is a species of agave. It 
is best propagated by cuttings, 
the young plants being allowed 
to grow at will until three years 


old, after which they are transplanted into regular | 


rows and fields. Eight years are given them to mature 
into plants able to bear the cutting, and then the result 
of these years of patient waiting will continue to flow 


uninterruptedly for many years if moderate care be ex- | 


ercised. The leaves are cut by a peculiar instrument, 
a cross between a sickle and acarving knife, called by 
the natives corba, and are made into a systematic 
bundle of about 25 each, and carried by the laborers 
upon their backs to the tram car or cleaning wheel, 


where they are passed through the process before men- | 


tioned. This cleaning wheel is the only kind of agri- 


cultural machine, as we understand the term, in use! 


upon the farms of Yucatan. Even the plow is prac- 
tically unknown. Each meeate of hemp land should 
produce yearly four arrobas of merchantable hemp. 
Arroba is the equivalent of 25 Ib., therefore each acre, 
or 10 mecates, should yield at least 1,000 Ib. of heniquen 
fiber ready for shipment. 

To cut and pack 1,500 leaves is considered to be an 
ordinary day’s work. These 1,500 leaves, when cleaned 
and dried, will produce about 3 arrobas, or 75 Ib., of 
fiber. One cleaning wheel with two men to tend it is 
calculated to clean easily 7,000 leaves per day. A 400 





1, Seeds. 2. Tongue of Fly. 3. Bee’s Wing. 4. Deutzia Leaf. 5 Diatoms and Desmids. 6. En 
Rotatoria, 8. Foraminifera, 9. Spicules. 10. Spicules and Plates. 11. Pollen of Marsh Mallow. 12. Plant Hairs, 
13. Shepardia Canadensis. 14, Crystals of Silver. 15. Fern Gold. 16. Gathering Objects. 


Fig. 5.—VARIOUS MICROSCOPIC OBJECTS. 


plant for some reason seems to be let severely alone by 
them. This is providential, and enables the planter, 
by selling his fiber, to obtain from the United States 
the grain that the locusts deprive him of the power 
to raise at home. 





— 
Picrate of Ammonia in Malarial Diseases. 

Dr. H. Martyn Clark, of the Amritsar Medical Mis- 
sion, Punjaub, has treated no less than 10,000 cases of 
malarial diseases with picrate of ammonia, and in half 
the cases he has kept a record. In nine cases out of 5,000 
did the picrate fail, and in these quinine cured at once 
The usual dose is from 44 grain to 144 grains four or five 


times a day in pill. Half a grain is a fair average dose. | 


Thus given the result is soon visible. Inthe great ma 
jority of the cases treated, 44 grain doses in the interval 
prevented the recurrence of the next attack of the fever, 
while in about 20 per cent of the patients two or three 
attacks followed before the fever ceased. In only one 
case of quartan ague, despite large doses of the salt, 
the fever recurred for six periods, gradually diminish- 
ing in intensity, and then yielded to it. It is equally 
successful in all the forms of ague, but it is a curious 
fact that the cases in which it failed to cure were all of 


lb. bale of fiber—eut off from the plant, but still in the | the tertian variety. Dr. Clark has also employed this 
leaf—is estimated to cost $4, or le. a pound; when | agent in the treatment of twenty-five cases of malarial 
cleaned, bleached, and baled ready for shipment, the | neuralgia of various nerves, six cases of malarial head- 


ache, and one of malarial colic. In all these instances 
it cured completely and speedily. in addition to being 
cheaper and given in smaller doses, picrate of ammouia 
does not produce the unpleasant effects that quinine 
| does, such as headache, deafness, tinnitus, ete.; nor 
does it, like quinine, disorder the digestion or cause 
nausea, as quinine does in India. 
DOO OO 
A Spontaneous Effusion, 





Brick Pomeroy’s Democrat has a high appreciation 
of this paper, as the reader will conclude when he 
reads the following unsolicited editorial notice, taken 
| from a recent issue of the Democrat: 
| The ScrENTIFIC AMERICAN is in fact what the 
| Bartholdi statue is in theory—the giver of light and 
conveniences to the world. It has encouraged and 
stimulated the inventive genius of the country, and 
thus helped to develop_thousands of ideas that are now 
positive facts anc most useful blessings to humanity 
and great helps to progression. Year after year ft has 
| opened the door for new thoughts to enter. Never has 
\ it joined in the senseless, deadening yawp of over-pro- 
|} duction. On the contrary, it has ever urged the bring- 
line forth of the new, the multiplying of devices and 
inventions, and the making and 
giving of employment to millions 
in this country who to-day are 
engaged in useful avocations 
that were unknown when the 
writer of this was a boy. The 
world moves, and more of the 
credit than people think for is 
due to the ScrENTIFIC AMERI- 
CAN and its help to make Ameri 
cans scientific. It is published 
by Munn & Co., 361 Broadway, 
New York, at $3 a year. The 
SCIENTIFIC AMERICAN SUPPLE 
MENT, 16 pages, weekly, $5 a 
year. The two, $7 a year. It 
is no uncommon thing for one 
number of either to benefit the 
subscriber more than ten times 
the yearly subseription for both 
publications, especially if he has 
a brain for machinery and a de- 
sire to lead on from one thing te 
another. 

a 

The Variable Star Algol, 

Estimating the distance of 
Algol from the ascertained dis- 
tance of the few stars which are 
near enough to bave had their 
parallax accurately measured, it 
would take light not less than 
thirty yéars to reach the earth. 
We see Algol, not as it is to-day, 
but as it was thirty years ago. 
When we see its brightness dim- 
med, the phenomenon which we 
are observing is one which actu- 
ally occurred thirty years ayo, 
the light which left the star at 
that time having just reached 
our eyes. During those thirty 
years the image of that phe 
nomenon, if I may so express it, 
has been on its rapid way to- 
ward us. But less than three 
days after it started, when it 
had just commenced its journey, 
having come only fifty thousand 
willion wiles on its way, another 
period elapsed, another partial 
obscuration took place, and the 
limage of that started on its hitherward course. This 
was followed, three days later, by another, 50,000.- 
000,000 miles behind it, and that by another, and 
|another ; and thus, during the whole period of thirty 
| years, the life of a generation, these successive images 
have been winging their way toward us, There are 127 
of these periods in a year, and nearly 4,000 in thirty 
years. When, therefore, we see the obscuration of 
Algol, we know that 4,000 such obscurations have taken 
place since the one we are observing, the images of 
which are following each other at invervals of 50,000, - 
000,000 miles along the vast space which separates us 
from that wonderful star.—Henry M. Parkhurst. 

- — + Orme 


tomostraca. 7. Infosoria, 


Amona the numerous collectors of curiosities of 
every kind who abound in Paris, there is one wealthy 
virtuoso. according to the Pottery Gazette, who amuses 
himself by collecting deaths’ heads and skeletons fan- 
tastically carved or modeled in’ marblo, earthenware, 
wood, or precious stones. These he has gathered to- 
gether in a kind of museum of death, which at first 
sight seems hideous and macabre, but on closer in- 
spection proves highly interesting. Some of the 
heads have been detached from those old medisval 
rosary beads which were usually ornamented on ohne 
side with the profile of a king or a saint, and on the 

|other with the grinning face of a skeleton. 
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Uncle Sam’s Curiosity Shop, 


| ages, which, in point of workmanship and artistic 


The seventeenth century glass shown in our illustra- 


It may not be known to many out-of-town readers of | design show the high state to which this industry | tion is the product of the period at which Venetian 


the SCIENTIFIC AMERICAN that the United States 
court in which patent cases are tried in this city is held 
in the Post Office building. 

It is necessary to know this fact to understand what 


| was developed in those times.—Industries. 
— ——- + 0 -—-— 

THE DECORATION OF A HOME. 

In the ‘Grammar of the Decorative Arts,” by Prof. 


art is considered to have reached its highest point 
|The workmen of that period attained extraordinary 
facility in twisting and drawing out the ductile mass 
| into the most elaborate forms, intertwining and work- 


impelled a newspaper reporter to climb so high to find | Charles Blane, of the College of France, and a membg¢y | ing together stems and wreaths of various colors. The 


the miscellaneous articles he describes. 


“Climbing flight after flight of stairs in the Post 
Office building, by an inside passage, until there was 
nothing between him and the sky except the roof, an 
Evening Sun reporter, very wuch out of breath, 
reached at last the curiosity shop of Uncle Sam. Two 
large rooms and a small one are devoted to the curios- ; 
ities. They are piled up on the floorin great heaps, 
while tiers of long, broad shelves are filled with them. 
There are so many of them that the custodians would 
very much like to get rid of them. But they are pre 
served with jealous care. They are the exhibits made 
by contesting parties in patent cases. The testimony 
is taken on the floors below in the offices of the United 


of the Academy, the author tells us that ‘effects of 





States Commissioners, and the exhibits, after being 
properly marked for identification by the examiner, 
are stowed away. 

“It needs but a cursory glance to come to the con- 
clusion that nearly everything that man uses is pa- 
tented, and that nearly everything that is patented has 
to fight infringements, or at least what are claimed to 
be infringements. 

** Bundles of cloaks, corsets, hats, ready-made cloth- 
ing, and hat sweats are piled up on the middle shelves, 
Hoopskirts, frames used for clothing in shop windows, 
fire screens, patent medicines, and paints add variety 
to the scene. The ‘shoo-fly ’ rocker is largely represent- 
ed, made in the shape of a bird. 

‘The floor of the smaller room is completely covered 
with a pile of school furniture. High up on the wall 
hangs a model of a sliding car door. Near it are seve- 
ral sets of heavy iron shutters. Huge furnaces rest by 
the side of tiny oil stoves. } 

‘The veteran exhibit is a specimen of the first re- | 
frigerator invented. It consists of a barrel within a} 
barrel, the spaces between the inner and outer one be- 
ing filled with brick. The inner barrel is divided by a 
partition, one side being intended for the ice and the| 
other for the storage of the articles to be preserved. | 
An equally curious exhibit is the model to show how 
wet tan is burned. It is made of tin, and consists of a 
large number of curiously arranged boxes. 

“There is a fuil collection of railroad signals, with 
white and red headlights. One of the towers is a lean- 
ing tower. Near by is a set of electric bells, a patent 
bottle stopper, a hopper, a cotton press model, and a| 
great variety and number of scuttles. Patent pails are | 
equally numerous, and there is a large assortment of | 
tin oil eans. A very odd spring has a triangular 
base, with a straight r6d working up and down. 

‘Among the most profitable inventions is the 
nail driver and paller. Another is the patent egg 
box, with its numerous compartments, made with 
straw boards. Photograph instruments, bed 
springs, and odd wagon springs rest side by side. 
Several yellow bags, curiously tied, arrest the at- 
tention. These are intended to show how hams 
are tied up. The style of tying is patented. Pa. 
tent cuspidors occupy an upper shelf. Just under 
them are a number of coffee mills. 

“There is a very interesting bit of machinery 
for making barrels and hooping and heading 
them. On the shelf above it is an equally curious 
exhibit of a brick machine. Two very clumsy and 
heavy exhibits are the modeis of a machine for 
making boot heels, and another for manufacturing 
The latter is old-fashioned and very 
complicated. Two other clumsy exhibits are the 
knitting and ruffling machines, and also one for 
pegging. 

‘Soda fountains are very numerous, and there 
are buttonhole and kid glove machines, with 
countiess sewing machines, whole and in parts. 
Only a small fraction of the entire collection has 
been named. It is apparent that in the matter of 
a patent, eternal vigilance is the price of success.” 

_—_——— +0 oe 
Exhibition of Locks and Keys. 

An Austrian locksmith, Herr Audreas Dillinger, 
has been for eighteen years collecting locks and 
keys of ancient and modern manufacture. The 
work was undertaken with a view to benefit the 
locksinith trade, by diffusing useful knowledge, 
and the articles were first exhibited two years 
ago, ‘c an industrial museum at Vienna. On the 
initiative of the Educational Department of the 
Austrian Ministry, the collection was sent for ex: 
hibition into various towns in Austria, and after 
the round was completed Herr Dillinger carried 
his collection to Germany, and exhibited it there 
in various ihnportavt industrial centers, the last 
in turn being Berlin, where the collection has re- 
eently been on view. It contains 606 different 
locks, the earliest examples dating from the year 
400, and the latest being quite modern. Among 
the collection are seventeen locks from the middle 
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\VENETIAN GLASS-SEVENTEENTH CENTURY. 


perspective are absolutely forbidden in the decoration 
of the floor,” and that ‘‘in furniture the straight lines 
should be mainly vertical and the curved lines mainly 
horizontal in direction.” In the beautiful cabinet of 
which we give an illustration, though the vertical lines 
are partially destroyed, enough of them remains to 
give a sense of stability. The top has no pediment, 
but is terminated with a straight line, affording a shelf 
on which vases, busts, or other beautiful things may 
rest. The pillars are carved and channeled and ‘cut 
away, and yet do not suggest want of strength, because 
their burden cannot be great. The elaborate carving 
on the whole front is very rich, and suggests that a 
cabinet of such workmanship would be a worthy re- 
pository of precious trophies as well as serve its other 
and ostensible purpose of decorating an apartment. 


Uv 
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FRENCH CABINET—SEVENTEENTH CENTURY. 


points of support were usually very slender, and these 
objects were consequently so fragile that comparatively 
few of them have come down to us. 

Although Venice, from the twelfth to the fifteenth 
centuries, introduced the glass manufacture to France, 
Germany, England, and other countries, and for a long 
period maintained an undeniable leadership in this in- 
dustry, she has obtained no especial distinction therein 
since the latter part of the last century. Nearly every 
general industrial exhibition continues to have bril 
liant examples of the products of the Venice and Mu- 
rano Glass Company, but the company is composed 
chiefly of English capitalists, and glass beads constitute 
probably the larger part of the Venetian glass manu- 
facture to-day. 

ee 
Do Something. 

A man who kept quite a number of men employed in 
different ways, so that largely they could not be under 
his immediate control, complains, in the Industrial 
Gazette, that the worst trouble he had was to secure 
men upon whom he could rely to do something. He 
would tell them plain enough what he wanted, and 
then start them out. If anything should turn up dif- 
ferent from what they had expected, the larger propor- 
tion of his men would come back without accomplish- 
ing anything. 

As an illustration, he had a man with a team hand- 
ling bridge lumber quite a distance from one of his saw 
mills to a railroad shipping point. By securing a 
reasonably early start, the team could make a good load 
every day. One afternoon, as he was returning with a 
| load, and had got perhaps half way home, in coming 
| down a hill, through a strip of timber, one of the hind 
wheels struck a stump and, by some means, broke the 
axle of the wagon. The man always carried an ax and 
an extra chain or two, especially to guard against ac- 
cidents. He was in timber where, with very little 
trouble, he could have arranged something that would 
have enabled him to have taken his load into town. He 
might have been a little longer than usual. Instead of 
this, he pulled his load to one side of the road, un- 
hitched his team, and mounting one of the horses, rode 
intotown. His employer did not happen to be at home, 
so nothing was done until the next morning, when he 
borrowed another wagon and went out and brought in 
the lumber, and then, leaving the wagon, rode out, 
rigged a pole under the broken axle, and brought the 
wagon to town to the shop. Another day was lost in 

getting the wagon repaired. At least a full day 
lost more than was necessary, simply because he 
eould not see that it was his business to do some- 
thing. ‘I could,” he said, ** have stood a heavier 
loss with better grace if the man had only tried to 
do something rather than spend his time doing 
nothing. He could at least have shown a disposi- 
tion to do the best he could. There are plenty of 
men who see a thing, routine work, done every 
day, and yet ii they were told to do the same 
thing, would ask to be shown how. They learn 
nothing from observation. They may see lumber 
piled up every day, or see and even help put up 
machinery, load a car with certain material; yet 
ask one of them to go ahead ard do by themselves 
just what they have been helping do, and they 
will want to be shown how. They are either in- 
capable or indifferent of learning by observation, 
or even helping. With some this is simply the 
result of thoughtlessness. They do not stop to 
think that they are failing to work as they should 
to their employers’ interests. With others, it is 
simply indifference. So the day’s work, or time 
rather, is put in ; it isa small matter whether the 
work accomplished is in any way profitable to the 
emplover or not. 

A great many employers will recognize their 
own experience with indifferent, thoughtless em- 
ployes in the above well told story from our excel- 
lent Western contemporary. 

a 
A Curious Clock, 

A correspondent in The New Church Messen- 
ger deseribes a clock recently patented in France, 
in imitation of a tambourine, on the parchment 
head of which is painted a circle of flowers, corre- 
sponding to the hour figures of ordinary dials. 
On examination, two bees, one large and the other 
small, are discovered crawling among the flowers. 
The small bee runs rapidly from one flower to 
another, completing the circle in an hour, while 
the large one takes twelve hours to finish the cir- 
cuit. The parchment surface is unbroken, and 
the bees simply laid upon it, but two magnets, 
connected with the clockwork inside the tam- 
bourine, move just under the membrane, and the 
insects, which are of iron, follow them. 














Scientific American. 
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BRAUN’S ELECTRO-DYNAMIC AIR SHIP. 

The balloon of this airship is in the form of half a 
igar, presenting a flat under side, and made with a 
number of independent gas cells, seven of these cells 
being represented in the view given in our illustration: 
but these cells are again divided longitudinally with 
-he axis of the ship, thus making fourteen separate 
-ompartiments in all. The base and contiguous faces 
if the cells or chambers are straight, their exterior 
being eurved to conform to the desired shape of the 
palloon, and the walls of the cells may be made ~* silk 
or other fabric impervious to air, or they may b nade 
of thin sheets of aluminum. These cells or chambers 
are surrounded and held together by a netting or cover- 
ing, making a sectional gas holder, whose bottom is 
supported upon a framework with horizontal cross 
pieces, resting in the middle upon a grate-like keel, a 
binding wire or rope passing around the outer edge, 
eonnecting the ends of the horizontal cross pieces, and 
holding the netting or covering in place. ‘The boat or 
-abin is suspended from this framework, and from it 
the elevating, propelling, and steering apparatus is 
controlled. The cabin carries a battery for the motors, 
a windlass with cable and grappling hook, compass, 
electric lamp for night work, instantaneous photo- 
graphie apparatus, and other conveniences. 

The controlling idea in this construction is to have 
the balloon comparatively small, so that the whole 
apparatus, when the gas cells are filled, will be about 
the ordinary weight of air, the ascensional and pro- 
pelling power to 


Seana 











(one-third inch) in diameter, and is kept 21 seconds in 
the furnace, according to the pendulum, which is 
started swinging. It is then withdrawn, and if it has 
attained a welding heat, that is to say, if it throws out 
sparks as it is withdrawn, the furnace is hot enough. 
This method, of course, gives no absolute temperature, 
but it is accurate enough for practical needs. 
oe 

Plaster for Interior Work. 





The mortars used for inside plasterings are termed 
coarse, fine, gauge, or hard finish, andstueco. Coarse 
Stuff.—Common lime mortar, as made for brick ma- 
sonry, with a small quantity of hair, or by volumes, 
lime paste (30 pound lime) 1 part, sand2 to 244 parts, 
hair 4 part. When full time for hardening cannot be 
allowed, substitute from 15 to 20 per cent of the lime 
by an equal proportion of hydraulic cement. For the 
second or ** brown coat” the proportion of hair may be 
slightly diminished. Fine Stuff (Lime Putty).—Luamp 
lime slaked to a paste with a moderate quantity of 
water, afterward diluted tothe consistency of cream, 
and then allowed to harden by evaporation to the re- 
quired consistency for working. In this state it is 
used for a ‘slipped coat,” and when mixed with sand 
or plaster of Paris, it is used for the ‘ finishing coat.” 
Gauge Stuff, or hard finish, is composed of from three 


in proportions regulated by the degree of rapidity 
required in hardening ; for cornices, etc., the propor 
tions are equal volumes of each, fine stuff and plaster. 








to four volumes fine stuff and one volume plaster Paris, | 


Electric Bleaching. 

At a recent meeting of the Society of Chemical In- 
dustry, a paper by Messrs. Cross and Bevan was read 
on “‘ Hermite’s System of Electrolytic Bleaching.” The 
authors stated that in ordinary bleaching the bleach- 
ing powder added to water gives hypochlorite of lime, 
which acts upon organic compounds by oxidation. 
Sometimes, however, oxychlorination takes place. In 
these actions chlorine may be regarded as an accumu- 
lator of oxygen. Other suitable oxygen yielding sub- 
stances are permanganate of potash and hydrogen per- 
oxide, but of the three, bleaching powder is the most 
economical. 


M. Hermite’s new source of supply of bleaching com- 
pounds consists of the electrolysis of the chlorides of 
the alkalies and alkaline earths, preferably the latter, 
and of these chloride of magnesium gives the best re- 
sults. The whole energy of the current may be util- 
ized when the hydrogen given off in the process is col- 
lected and burnt. There is evidence, however, of a re- 
tention of a portion of the hydrogen. In the electro- 
lysis of magnesium chloride there are great chemical 
complications, and the bleaching efficiency of the re- 
sulting solution is in excess of that of the chlorine pro- 
duced, as calculated by the electrolytic law. Its effici- 
|ency is also greater than that of a solution containing 
bleaching powder, although it may be argued that 


there are theoretical grounds for believing this to be 
impossible. Time affects the results in bleaching ope- 
'rations, and rapidity of first attack is advantageous, 
one of the results 





be obtained from 
an electric motor 
of any approved : 
form, one of two = 
horse capacity : 
being deemed to : 
have ample power 
to make a prac- 
tically operative 
air ship according 
to this invention. 
The elevating and 
propelling me- 
chanism consists 
of two horizon- 
tally revolving 
wheels, operated 
from the main 
shaft mounted in 
the car, each 
wheel being an 
air serew or an 
elevator and a 
propeller com- 
bined, the air 
screw being di- 
rectly above the 
propeller, which 
is designed to act 
upon the air like 
the wing of a bird, 
regulating also 
the course of the 
ship to right or ) 

left, by means of Or \ S 
a hand wheel un- ) ' can a 
der the control of — - 
the aeronaut in 
the cabin, where- 
by also the vanes or blades of the propeller screw may 
be readily changed to different inclinations. The rudder 
is operated by a tubular steering rod, supported with- 
in the car by a stationary bracket, and having a hand 
lever, whereby the rudder is adapted to be rotated 
about its longitudinal axis and be deflected laterally to 
the axis. In order to compensate for the weight of 
the oceupants, and keep the vessel in a horizontal 
position, a shifting weight is employed, adapted to 
run on wire ropes or tracks, the weight being attached 
to and moved by an endless band; this weight under 
the framework forward and the rudder at the stern 











AV 


both being made to act as balances, and under control | 


by the aeronaut from a common standpoint in the 
cabin, 

This invention has been patented by Dr. Martin 
Braun, of Cape Vincent, N. Y. 

a — 
Determination of High ‘Temperatures, 

M. Walrand, a civil engineer, has invented the fol- 
lowing highly practical process for determining the 
temperature of metallurgical furnaces. It has already 





BRAUN’ ELECTRO-DYNAMIC AIR SHIP. 


| Stucco is composed of from three to four volumes of 
white sand to one volume of fine stuff or lime putty. 
Scratch Coat.—The first of three coats when laid upon 
laths, and is from \ to 3g of an inch in thickness. One 
coat work is plastering in one coat without finish, 
either on masonry or laths—that is, rendered or laid. 
Two coat work is plastering in two coats, done either 
in a laying coat and set or in a screed coat and set. 
The screed coat is also termed,a floated coat. Laying 
the first coat in two coat work is resorted to in common 
work, instead of screeding, when the finished surface 
is not required to be exact to a straight edge. It is 
laid in a coat of about half an inch in thickness. 
| Except for very common work, the laying coat should 
be hand floated. The firmness and tenacity of plas- 
'tering is very considerably increased by hand float- 
ling. Secreeds are strips of mortar 6 to 8 inches in 
| width, and of the required thickness of the first coat, 
‘applied to the angles of a room or edge of a wall, 
and parallelly at intervals of 3 to 5 feet all over 
the surface to be covered. When these have become 


sufficiently hard to withstand the pressure of a| 


been applied to a Siemens-Martin furnace, but the|straight edge, the interspaces between the screeds 


principle is equally applicable to other systems 
of furnaces, It is based on the observations of the 


| should be “filled out” flush with them, so as to pro- 


duce a continuous and straight, even surface. Slipped 


oscillations of a seconds pendulum, hung against the | coat is the smoothing off of a brown coat with asmall ' 
quantity of lime putty, mixed with 3 per cent of white |asked by B. T. R. in your journal, under date of 19th 


sand. so as to make a comparatively even surface. | March, 1887: ‘* Why is stale bread considered more 


wall of the furnace near the furnace tender. It is asim- 
ple rod, with suspending eye at one end and screw at 
the other, for holding and adjusting its bob. It is first 


. apices 
regulated by a reliable watch, so as to beat seconds. | in distemper or paper hangings. Hard finish is fine 
When the operative wishes to know the temperature of | stuff applied with a trowel to the depth of about one- 
eighth of an inch.—C. H. Haswell, in the Architect 


| (London). 


his furnace, he introduces a bar of iron into it bya 
Suitable opening. This bar is made of iron 8 millimeters 


| 


This finish answers when the surface is to be finished | wholesome than new ? 


| 


being a small 
consumption. of 
bleaching oxygen 
as compared with 
that used up from 
ordinary bleach 
ing solution. Mr 
Cross illustrated 
this by placing 
some linen yarn 
in a solution of 





sea : i : bleaching pow- 
ay Ss ees 

ic, <2 = eee ee der, and some 
= mus _ = more yarn in the 


liquid produced 
by electrolysis. 
The action of the 
latter was the 
more rapid of the 
two. Chlorine, 
the authors said, 
can be turned out 
by Hermite’s pro- 
cess at the rate of 
100 kilo. per hour, 
with the con- 
sumption of 57 

horse power. The 
authors found 
that in producing 
what is known as 
“the three-quar- 
ter bleach” with 
flax, the electro- 
lytie chlorine, as 
it may be called, 
has twice the 
efficiency of the 
chlorine of bleach- 
ing powder. In this comparison they used the word 
‘*chlorine” for convenience. On account of the effi- 
ciency just stated, one or more of the usual alkaline 
treatments of the yarn may be suppressed. 

Paper pulps had been bleached by the authors with 
economy. The bleaching efficiency of the electrolytic 
ehlorine, or rather oxygen, is tothat of bleaching pow- 
der as5:3. This ratio is also the mean of a large 
number of determinations on the vegetable substances 
of various kinds used in textile and paper manufac- 
tures. The e.m.f. of the current being taken at 5 volts, 
the ratio of chemical effect to the power is 1°47 grim. 
bleaching chlorine for 5 watts. From this fundamental 
equation, the economy of the system is directly deduci- 
ble, taking the cost of 1 horse power at £9 per annum, 
and the effective yield of one h. p. at 600 watts. Taking 
also the cost of the unit electrolytic installation, @. ¢., 
fora current of 1,000 amperes, at 5 volts, at £350 (the 
electrodes being plantinum and zine), the costs on one 
ton of the hypothetical bleaching powder are : For me- 
'chanical power, £1 10s. ; for the electrolysis (interest 
and depreciation at 15 per cent), £1; for waste of salt, 
| ete., 10s, ; total, £3. 








W. McC. writes: I noticed the following question 


Fresh bread is not allowed in 
the British army. It must be at least twelve hours old 
before using. Could not Canadians and Americans 
learn a useful lesson from the custom in the British 
army? Experience only solves the question. 


> 
| 
: 
: 
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ENGINEERING INVENTIONS, 


An electric railway signal has been 
patented by Mr. Joseph McMasters Scott, of Allegheny, 
Pa. The invention consists of an electric circuit con- 
necting the central office and the signa) box, and of a 
signal block, which when moved alternately opens and 
closes the main line cirenit, making a block signal 
which the operator cannot change without notifying 
the central office. 


A frame for power drilling machines 
has been patented by Mr. John 8S. Wallace, of Nelson- 
ville, Obio. It has a cylinder with apertures near one 
end, an inlet pipe with a valve, and a pawl pivoted on 
one end of the cylinder, in combination with a piston 
operating in the cylinder and carrying rack teeth en- 
gaged by the pawl, with other details, making a frame 
especially adapted for quick adjustment in mines, 














a 
AGRICULTURAL INVENTIONS. 


A combined cotton chopper and culti- 
vator has been patented by Charlie L. Ferriott, of 
Armonr, Texas. It is constracted in such a manner as 
to bar off the rows of plants, chop the plants to a stand, 
and dirt the standing plants, at one passage along the 
rows, the construction being simple and the machine 
being easily controlled. 

A listing cultivator has been swoneges 
by Mr. William R. Wilson, of Waterville, Kansas. 
can be attached to any ordinary cultivator, and is hs 
signed to level the ridge between the rows and work the 
dirt gradually te the corn without injuring it, leaving 
the ground level, so that it can be worked as easily as 
planted corn with an ordinary cultivator. 


——— - eee 
MISCELLANEOUS INVENTIONS. 


A fence machine has been patented by 
Mr. George W. Williams, of Economy, Ind. This in- 
vention covers a novel form of tension device, anda 
pecaliar twisting device, for cheap, durable, and ef- 
ficient fence building. 


A machine for making veneer dishes 
bas been patented by Mesers. Charles H. Treat and 
Andrew B. Banghturt; of Georgetown, Del. This inven- 
tion covers2 nevelconstmetion, combination, and ar- 
rangement of partediie*machine designed to saw out 
the veneer disks and form the dishes in a continuous 
operation. 


A dispensing apparatus for soda and 
mineral waters has been patented by Mr. George A 
Hearn, Jr., of New York City. Combined with a 
decorative counter, which is itself a refrigerator, are 
the neceasary coils, connections, ice and sirup jars, with 
seif-measuring distributers, a suitable ice cream reposi- 
tory, and other novel features. 2 

'& photographic camera has been pa- 
tented by Mr. William H. Lewis, of Brooklyn, N. Y. 
The invention covers novel means for focusing and 
indicating the focus in connection with a sliding ground 
giase and plate holder carrier and « lens or lens tube, 
which has or may have a fixed position, with other new 
and useful features. 


A garment supporter has been patent- 
ed by Mariana T. Jones, of Boston, Mass. It consists 
of an upper garment supporter loop provided with a 
spring strip or loop, the object being to provide means 
whereby the upper Joop, usually caught upon the button 
of the waistband, will be held tothe button and pre- 
vented from accidental displacement. 


A bathing stove has been patented by 
Mr. Gustav Boegler, of Carlsruhe, Baden, Germany. 
The invention consists of a boiler mounted above the 
fireplace and provided with a central conical compart- 
ment, having a downwardly extending flae with water 
cirenlating pipes, making an improved stove for heating 
water as well] as rooms. 


A riveting machine has been patented 
by Mr. John 8. Snedeker, of New York City. It con- 
sists of a vertically sliding too} holder carrying the 
tool, and an adjustabie rivet block having a seat for the 
head of a rivet, the machine being specially adapted for 
riveting the ends of hoop iron together without first 
punching a hole, 


A churn dasher has been patented by 
Mr. Martin O. Dolson, of Wichita, Kan. The dasher 
rod has screw wheeis so arranged that they revolve in 
opposite directions when forced up and down through 
the cream, making a dasher which is simple and inex- 
pensive, and which may he easily taken apart for clean- 
ing 

An artificial tooth crown has been pa- 


tented by Mr. George A. Colomb, of Convent, La. It is 





Srientific American. 











An animal trap guard has been pat- 
ented by Mr. William R. McCracken, of Brady, Ohio. 
Combined with the toothed jaws are guards of less 
width than the jaws, and extending above and in align- 
ment with them, whereby an open space is left between 
the guards over the teeth of the jaws, to prevent ani- 
mals caught in the trap from gnawing themselves loose. 


A box for holding ruffling has been 
patented by Mr. Abraham H. Engel, of New York City. 
It is a simply constructed receptacle, designed for shop- 
keepers’ use, and is so made that the goods may be held 
therein and advantageously exhibited and measured 
off to customers without exposing or handling the 
whole piece or length of goods. 


An egg preserving compound has been 
patented by Nils Colling Jurgens, of Clifton, Texas. It 
consists of a cumposition consisting of silicate of 
sodium, gum arabic, sugar, and water, the compound to 
be applied by dipping or in any other way so as to ef- 
fectually exclude the air, and by which eggs may be 
kept a jong time without regard to the weather. 

A pencil sharpener has been patented 
by George R. Lewis and Helen L. Bowman, of Lamoille, 
Ill. Itisarectangular box with a cover, to which are 
attached one or more sheets of sandpaper, and hung on 








composed of an outer composition shell and an incor- 
porated hollow metal structure, making a tooth crown 
of novel construction, to be inserted on the roots of 
nataral teeth, which it is designed to seal up and pro- 
tect, from decay. 


A motor has been patented by Mr. 
Josiah P. Wateon, of Leesburg, Texas. It is designed 
as a cheap and efficient churn power to be used in con- 
nection with the ordinary form of vertically reciprocat- 
ing dasher churn, and the invention covers various 
novel features of construction and arrangement of 
parts. 

A key for stringed instruments has 
been patented by Mr. Hiram W, White, of Yankton, 
Dakota Ter. A shaft ie mounted to have a sliding 
movement in its bearings and carrying a loosely 
mounted pinion, with means to effect the coupling of 
the pinion, a worm gearing wiih the pinion and having 
ite shaft supported in open-ended sockets of brackets. 


An animal exterminator has been pa- 
tented by Mr. William H. Leininger, of Salem, Oregon. 
The invention consists essentially of two cylinders, one 
arranged to fit over the other, and with a valve of novel 
construction, making a convenient device for forcing a 
volume of smoke within the burrows ‘of squirrels and 
other animals. 


hinges formed of cranked or offset wires, arranged to 
close the top of the box or rest in an inclined position, 
so the dust from the pencil points will go .n the box. 


A key board attachment for pianos 


* | and organs has been patented by Mr. John H. Rheem, 


of Ottumwa, Iowa. The invention consists of a box 
supported over the key board and provided with a de- 
vice for operating five keys by pressing on two levers at 
a time, the levers projecting from the top of the box, 
and there being a device for indicating different keys. 


An embankment protector, has been 
patented by Mr. Abraham M. Kanters, of Holland, 
Mich. It consists in a covering of willow branches, 
cane, bark, cornstalks, or other flexible material, to the 
required depth, fastened by means of stakes and cross 
wires, the stakes having conical or pyramidal points 
applied to and projecting beyond their lower ends. 


A hand power attachment for sewing 
machines has been patented by Mr. James M. Cosby, 
of Elberton, Ga, This invention covers a combination 
of a lever having a spring fulcrum ard a special pitman 
adapted to connect the lever with the treadle af the ma- 
chine, whereby the machine may be operated by hand 
through a lever operating in unison with the treadle, 


A hand ironing machine has been pa- 
tented by Mr. Frank Corbett, of New York City. Com- 
bined with a closed casing are inclesed rollers jour- 
naled therein, with detachable journals and screws for 
holding the journals in place, the machine to be heated 
by placing in a frame, so that all the heat will be com- 
bined within the casing, upon the top of a stove, range, 
or furnace. 

A horse detacher has been patented 
by Mr. John A. Berg, of Ashburton, New Zealand, It 
consists of a special device of shaft or thill coupling, 
giving increased facility for detaching the shafts or 


pole of the vehicle, and so that it can be done by the |’ 


driver from his seat in case the horse runs away, while 
giving a firm and substantial coupling for ordinary 
use. 

A wagon box has been patented by 
Mr. Francis Fisher, of Scotia, Neb. Combined with 
the wagon body is an upper removable section, hinges 
connecting the body and upper section, with handles 
rigidly connected to the upper leaves of the hinges and 
free at their lower ends to strike the sides of the body 
and support the sides of the upper section in an inclined 
position, with other novel features. 


An adjustable bed for invalids has 
been patented by Mr. James Miller, of Adelaide, South 
Australia, The invention covers novel features of con- 
struction in a bed which may be swung sidewise to 
cause the invalid to take any desired position on either 
side, and also may be adjusted at its head portion to 
support the upper part of the body as wished between 
a lying and sitting posture. 


An egg carrier has been patented by 
Mr. Augustus Heliner, of St. Elmo, Col. It is con- 
structed with inner cells afid an outer case, being pre- 
fcrably made of paper, the outer casing having a re- 
movable top, and a light base piece having upwardly 
extending wires connected with a detachable handle, 
making a light, strong, and cheap carrier, which may 
also be used for fruit and other articles, 


An attachinent for smelting furnaces 
has been patented by Messrs. Elliott R. Moffet, Jr., and 
Oliver R. Moffet, of Joplin, Mo, It consists of a series 
of pokers arranged to he operated from the side, and to 
be thrown inward and upward by a shaft tarned by a 
crank, the pokers being arranged in connection with a 
shovel or plunger, to obviate the necessity of standing 
in front of the fire when stirring or poking it. 


A feed grinder has been patented by 
Messrs. Isaac and James C. Jay, of Arapahoe, Neb. 
With the frame and hopper and its support is a recipro- 
cating grinding plate and a rocking grinding cylinder, 
with cranks and driving mechanism arranged to grind 
the grain as it passes between the plate and cylinder, 
the machine being simple in construction, but readily 
adjustable to grind different kinds of grain. 


A mechanical movement has been pa- 
tented by Mr. Angust C. Arneson, of Clark's Grove, 
Minn. It consists in an annular internal gear supported 
on a suitable frame, with shaft journaled axially to the 
gear and having a gear wheel, between which and the 
annular gear is placed a traveling pinion on a tumbling 
rod connected with the driving shaft by means of a uni- 
versal joint. 


A supporting column for drilling ma- 
chines has been patented by Mr. Millard F. Smith, of 
Weir City, Kansas. The operating mechanism of the 
machine is carried by a single post, which is so arranged 
that it may be swung upon screws, by which it is sup- 
ported and upheld without in the least interfering with 
the rigidity of the connections, the machine being more 





especially applicable for the drilling of coal. 





An apparatus for preserving eggs forms 
the subject of two patents issued to L. Adelle Hapgood, 
of Randolph, N. Y. It consists in a tilting case con- 
taining trays made of slats, in which are fitted com- 
parted frames made shorter than the trays and arranged 
to slide therein, there being yielding cushions at the 
ends of the trays for preventing the breaking of the 
eggs, so they may be readily turne? for preservation, 
and stored or shipped. 

A fence building machine has been 
patented by Mr. W. H. Harry Fauber, of Marshfield, 
Ind. This invention provides a light, portable hand 
fence building machine, wherein the tension upon the 
wires employed to bind the pickets to place may be 
varied as desired, and also provides a novel form of 
twisting attachment and an operating mechanism there- 
for, means for accurately adjusting the pickets as to 
height, and other novel features. 

An apparatus for dyeing skeins has 
been patented by Messrs. Charles Meadowcroft and 
Peter Denanhouer, of Philadelphia, Pa. Itis calculated 
for dyeing skeins of silk, wool, etc., and made to readi- 
ly govern the number of revolutions of the carrying 
frame, while the latter will be automatically elevated 
from the vat when the set number has been reached, 
the frame being adjustable to any size of skein, and 
designed to carry them so they will not become tangled. 

The ventilating of tobacco curing houses 
forms the subject of a patent iseued to Mr. Nelacn 
Bruette, of Jefferson, Wis. The general features of 
construction called for by this invention are close sides, 
witb base ventilators fitted therein, a turret ventilator, 
with rotatable body having opposite closed and open 
sides, with pivoted vanes and means for raising and 
lowering them, whereby a downward or upward 
draught may be induced through the curing house by 
arranging the vanes and the base ventilators. 

A machine for casting and finishing 
type has been patented by Messrs. Leon and Auguste 
Foucher, of Paris, France. Combined with a carriage 
which slides on a fixed block are knives or cutters to 
cut or trim the top and bottom sides of the type, the 
carriage having a jaw which, together with the top 
cutting knife, carries the type to the bottom cutting 
knife, a plunger being pressed downwardly by a lever 
acted upon at its oneend by a cam track, with other 
novel features, for making type ready for use. 

A pneumatic clock has been patented 
by Mr. Rudolf C. Wittmann, of East New York. Com- 
bined with gearing operated by weights are two wheels 
revolved at intervals by the gearing, rods or bars being 
cohnected with the wheels, and tubes having compres- 
sible bulbs, which can be compressed by the rods, com- 
pressible balls at the other ends of the tubes carrying 
the bulbs, and mechanism connected therewith to re- 
volve the wheels, with other features, whereby a num- 
ber of hands on different dials can be operated from a 
single clock. 





NEW BOOKS AND PUBLICATIONS. 

A SYSTEMATIC HANDBOOK OF VOLUME- 
TRIC ANALYSIS. By Francis Sutton, 
F.C.8., F.LC. Fifth edition. Phila- 
delphia: P. Blakiston, Son & Co. 1886. 
Pp. 491. 90 illustrations. 


We need only say that this work is welcome as 
bringing Sutton’s Volumetric Analysis down to date. 
The original book has been so long the standard, and is 
so well known, that description seems hardly neces- 
sary. Under the section devoted to gas analysis, one 
of the most valuable features of the work, we find the 
Hempfel and one or two other recent apparatus de- 
scribed. The production of new and revised editions 
of standard works is a movement in the right direc- 
tion, provided they are well in advance. The determina- 
tion of carbonic acid in air has so very recently been 
satisfactorily worked upon, that we can pardon the 
little said upon this subject. 


TABLES FOR THE DETERMINATION rf 

CoMMON MINERALS. By 

Crosby. Boston: J. Allen pi 

1887. Pp. 74. 
This work isa useful one, but its utility would be 
enhanced had it been extended to include more min- 
erals. The tables are strictly determinative ones, and 
the characteristics of the different species are given in 
columns, in the order of morphological, physical, and 
chemical properties. Ali the tests represented under 
these three heads are what may be termed working or 
field tests. A careful review ana description of these 
methods precedes the tables. A fist of apparatus and 
reagents especiallyfor blowpipe work comes next. A 
synopsis of the rational classification of minerals into 
sub-kingdoms, and these into classes, is given. Next 
comes a general empirical classification, founded en- 
tirely on luster, color, streak, and hardness, and re- 
ferred by page numbers to the tables. The tables fol- 
low, the first colamn of which contains an analytical 
key, by which the empirical classification is continu- 
ally referred to. The remaining columns of the tables 
cover species name, composition, luster, color, streak, 
hardness, tenacity, specific gravity, form, cleavage, 
other properties, and confirmatory chemical tests. In 
reducing the role of chemistry to the subordinate one 
of confirmation the author has done wisely, as the aim 
of the student of mineralogy should be to recognize 
minerals by their appearance and externa) characteris- 
tics. A useful note on how to use the tables, and an 
index of the 189 minerals described, ends the work. 
We regard it as an admirable effort in a somewhat 
neglected field, and should hail the appearance of a more 
comprehensive treatise on the same lines with much 
pleasure. 


L’ANNEE£ ELECTRIQUE, OV Exposk AN- 
NUEL DES TRAVAU z SCIENTIFIQUES 
DES INVENTIONS. Ph. Delahaye. 
Baudry & Co. Pabliz ers, 15 Rue Bt. 
Peres, Paris, ce. Pp. 380. 

This work is a review of the progress made in the ap- 
plication of electricity to the arts and industries during 
the year 1886. The book appears to be carefully pre- 
pared, and is written in an agreeable style. It is 
divided into several divisions, treating of such themes 





as electric lighting batteries, the telegraph and tele- 
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phone, electricity in the atmosphere, electricity as em- 
ployed in medicine and on railroads, and its uses as a 
motive force on tram cars, etc., electrolysis, metallurgy, 
etc. It presents much information in a practical form, 
suitable for ready use and reference. 

* * Any of the above books may be purchased 
through this office. Address Munn & Co., 361 Broad- 
way, New York. 
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The charge for Insertion undcr this head is One Dollar 
a line for each insertion ; aboe:t eight words to a line. 
Advertisements must be recerved at publication offic: 
as cartyas Thursday morning to appear in next issue. 





We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 and 471 East 8th Strect, New York. 

For Saie—Patent No. 274,690. “A new article of 
manufacture—a batting, wadding, or quilting made of 
paper.’ Address Thomas M. Willey, Hartford, Conn. 

Richard H. Young, Westborough, Mass,, dealer in 
every vanety of article pertaining to chicken raisiny, 
hens .aying, egg testing, etc. Send for circular. 

We desire the services of « thoroughly competent man 
to take the place f our present secretary, who is obliged 
t retire on account of ill health, and to assist in general 
management. Experience and first-class business quali- 
fi ‘ations will be required, and to the right person excel- 
icnt inducements will be offered. Great Western Mfg. 
C.., mill furnishers and manufacturers of general ma- 
chinery, Leavenw rth, Kans. 


If an iavention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 

The Knowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Vises.—No screwing. T. C. Massey, Chicago, Ill, 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mantz. Co., 168 Lake St., 
Chicago, UL 

Link Belting and Wheels. Link Belt M. Co., Chicago. 


The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books, 

Protection for Watches. 

Anti-magnetic shields—an absolute protection from all 
electric and magnetic influences. Can be applied to any 
watch. Experimental exhibition and explanation at 
“ Anti-Magnetic Shield & Watch Case Co.,” 18 John St., 
New York. F. 8. Giles, Agt., or Giles Bro. & Co., Chicago, 
where full assortment of Anti-Magnetic Watches can 
be had. Send for full descriptive circular, 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Nickel Plating. —Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and % Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Timber Gaining Machine. All kinds Wood Work- 
ing Machinery. C. B. Rogers & Co., Norwich, Conn. 

Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 
Steel, and Copper Drop Forgings of every de- 
Billings & Spencer Co., Hartford, Conn. 


Iron, 
scription. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Emerson's 1886 (22 Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. 8. A. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., 112 Liberty St., New York. 

“How to Keep Boilers Clean.” Send your address 
for free 85 page book. Jas. C. Hotchkiss, $3 John St., N. Y. 

The Holly Manufacturing Co., of Lockport, N. Y.. 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Niagara Steam Pump. 2 years before the public. 
Always first premium. Adapted for all purposes. 
Norman Hubbard, Manufacturer, Brooklyn, N. Y. 

Manufacturers’ Advertising Bureau, 8 Broad St., N 
Y. Benj. R. Western, Treas. Managers of advertising 
for firms. 2% years’ experience. Best references. 

Machine drawing and designing. A. K. Mansfield. 
Chicago. 

Rollstone variety lathe—bores, beads, and turns at the 
same time. Rollstone Machine Co., Fitchburg, Mass. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram 
ways. Trenton Iron Company, Trenton, N. J. 

The 9th edition (22d thousand) of “ Trautwine” ap- 
peared in March, 1885. It was larger than its immediate 
predecessor by over 150 pages, the new index alone teing 
more than twice as large as that of the 8th editio: 
Many of the old articles were modernized, and many 
new ones added. The present edition contains stil! 
further improvements. 

Astronomical Telescopes, from 6/’ to largest size. 0b- 
servatory Domes, all sizes. Warner & Swasey, Cleve 
land, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 


Works, Drinker St., Philadelphia, Pa. 
Send for catalogue of Scientific Books for sale >) 





Munn & Co., 361 Broadway, N. Y. Free on application. 
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HINTS TO CORRESPONDENTS. 


and Address 7 y ae, all letters, 
Neen attention will be paid This i is for our 
information, and not for vt mae al 
References to Sovmes articles or answers should 
give date of paper al 4 or number of question. 
In wistes not answe' reasonable time should 
ted; correspondents will bear in mind that 
couse answers require not a little research, and, 
though we endeavor to reply to ro yy by letter 
or in this department, each must take his turn. 
Special Written Information on matters of 
: ——— rather than general interest cannot be 
xpected without remuneration. 
Scientific American Supplements referred 
to may be had at the office. ice 10 cents each. 
Books referred to promptly supplied on receipt of 


Minerals sent for examination should be distinctly 
marked or labeled. 











(1) Copper asks how to stick copper 
coins to a plain board. A. Use shellac or sealing wax, 
applying it to the board and pressing down on it the 
heated coin, If you refer to the trick, see SUPPLEMENT, 
No. 279. 

2) T. D. MeC. writes: I want to use 
some electric light carbons in a sal ammoniac battery. 
Will nitric acid be a good thing to remove the thin 
coating of copper from the carbon? Or, if not, what 
will? A. It is the best, and will be very effectual. Do 
the work out of doors, on account of gas evolved. 


) J. P. asks: Will you please give 
receipt in your next issue to make a whitewash that 
will stand the weather, and also what to color with to 
make a deep slate color? A, Slake % bushel lime, 
strain, and add a peck of salt dissolved in warm water, 
3 pounds ground rice put in boiling water and boiled to 
a thin paste, 44 pound powdered Spanish whiting, and 
a pound of clear glue dissoived in warm water, Mix 
these well together, and let the mixture stand for several 
days, Keep the wash thus prepared in a kettle or port- 
able furnace, and when used, put it on as hot as possi- 
ble, with painters’ or whitewash brushes. Color to suit 
by adding sparingly of a dry pigment. 

(4) W. F. C. asks how many Leclanche 
cells it ought to ‘ine to ring a bell through about 900 
feet of No. 12 galvanized wire with good ground connec- 
tions at each end. Can I ring a bell with a ground 


circuit? A. Two Leclanche cells should suffice. You 
can use a ground connection. 
(5) L. V., Sacramento, Cal., asks: 1 


Can you tell me a simple, inexpensive way of prepar- 
ing India ink so that it will keep in a liquid state, 
without becoming mouldy or losing any of its qualities? 


A. The addition of a few drops of oil of cloves, oil of | 


almonds, or carbolic acid will prevent its becoming 
mMOuldy, and ii may thus be kept a long time; there is 
no good way of keeping it permanently liquid. 2. I 
have a glass inkstand with a brass hinged cover; by 
an accident the cover was detached from the stand; can 
you tell me how to make a paste that will unite them? 
A. Use plaster of Paris. 3. Can you tell me how to 
make lather for cleaning windows that is merely rubbed 
on the glass, and when dry brushed off? A. Mix 1 part 
of olive oil, 1 part of spirit of sal ammoniac, 2 of lime, 
and 1 of water to athick paste. 4. What colors unite 
to form the color of gold? A. Use a combination of 
yellow and red until the desired shade is attained ; the 
peculiarity of gold is its metallic luster, which of course 
cannot be obtained by any combination of tints. 


(6) C. G., Baltimore, Md., asks: How 
can I restore the pliability of gas gum bags that have 
become hard? A. Toa limited extent rabber can be 
restored by-immersion in coal oil. 


(7) H. E. B. writes : 
horns that have been hanging in a cupboard for some 
time. On looking them over recently, I find that 


there are several holes eaten or bored through them. | 


The holes are about one-eighth inch in diameter, and 
look like the work of the apple tree borer, but no insect 
was visible. Can you explain what made the holes? A. 
Professor Howard, of the Department of Agriculture, 
Washington, says that objects made of horn are not 
infrequently subject to the attacks of insects of va- 
rious orders, and notably of Coleoptera of the families 
Dermestide and Ptinide. The latter family (é. ¢., those 
species which have been observed to bore in horn) are 
too small for the size of the holes mentiontd, but this 
size agrees very well with the holes made by species of 
the genus Dermestes, and among the various species of 
this genus, D. vulpinus is most likely to have done the 
mischief. An accurate determination of the species in 
question is not possible, however, without seeing the 
specimens themselves. Frequent handling of objects 
made of horn, or exposing them to sunlight, will ef- 
fectually protect them. 


(8) Z. R. B. asks the best present 
method of japanning tin trousers buttons in large 
quantities, A, Tin buttons to be japanned should first 
be heated on sheet iron pans just hot enough to oxidize 
the tin slightly without melting it. This is to make the 
japan stick, as itis liable to crack off from bright tin. 
For dip work string the buttons on fine wire stretched 
across a bow made of larger wire, a hundred or more on 
astring. Make the bow with a loop to hang by. 
Heat the strung buttons, in the oven and dip in a long 
trough of Japan varnish thinned with turpentine to 
the proper consistency for the work. Hang the bow 
on a hook in the oven and touch the beads on 
the buttons with a wire to draw off the excess of 
Japan varnish. Bake at a temperature suitable 
for the kind of varnish used, say 250° to 280° Fah. 
For a finer finish the buttons should have two coats, 
the first a very thin one and the second a thicker and 
better varnish. There is a hand way used by placing 
the buttons on little studs made of wire set in a piece 
of board or sheet iron, the studs having shoulders to 
hold the buttons at the top, so that the varnish can be 
put on with a brush, which enables the use of a stronger 
varnish thinly laid on, Bake the buttons on the pins. 








I have two powder | 





(9) J. I. B. asks how to get the con- 
densed steam or water that drains from the heating 
pipes of ajfactory back into the boiler again by some au- 
tomatic method. The drain pipes are several feet above 
the water level of the boiler, and there is a check 
valve near the boiler, but the water will not go back. 
A. We fear that you have not given the full pressure 
of the boiler to the coils, as in a return system of several 
feet above the water line you should have a perfect cir- 
culation through your coils, and the condensed water 
should flow back to the boiler by gravity. To accom- 
plish this in a satisfactory manner the steam pipe should 
be large and the valve wide open; the steam connections 
with the coils should also be proportionately large, and 
the valves always wide open when steam is required 
on the coils. Every coil should have an air valve, to 
avoid frequent blowing out to free the system of air, 
If your pipe work is defective in its proportions, so that 
you cannot carry the full pressure into the coils, 
you may have to consider the cost of enlarging the 
pipes or of adding a return steam trap near the boiler, 
which will overcome the difficulty, at a cost of about 
$150. 


(10) J. W. K. writes: I have a great 
number of articles made of cold rolled steel, about 2 
inches or 3 inches long, % inch wide, and varying from 
a fiftieth to one hundredth of an inch in thickness.} The 
steel is of good quality. I want to harden them 
tolerably straight. When heated and plunged in 
water or oil, they are curled and cockled in all 
shapes. What is also the best method] of tem- 
pering these articles? A. The hardening of thin 
pieces of steel of the character described should be 
done by dipping each piece separately and vertically 
into the water or oi], No miscellaneous dumping will 
bring them out straight. A pot of lead at full red or cherry 
red heat is the best for heating. Dip each piece vertically 
in the lead, and also vertically to harden. If a sand 
bath is used for heating, there is much trouble in pick- 
ing out such thin hot pieces without bending. If the 
pieces are of such form as to be strung on wires half a 
dozen ata time, the process becomes less tedious, A 
method of hardening between cold surfaces of iron for 
perfectly flatand thin work has been practiced with 
good results where hardness and flatness are required. 
If a full spring temper only is required, the pieces may 
be hammered flat after bluing, as in the saw trade. 
Possibly, if the pieces are now made from the rolled 
steel without annealing before heating for hardening, 
you will find your trouble in regard to curling. We do 
not think it possible to heat rolled thin stee] and harden 
it without previous annealing by any known method, 
other than by compression between cold dies. 


(11) T. H. B. writes: lam building a 
launch 20 feet Jong, 26 inches beam, 6 inches draught, 
very fine lines, and wish to fit with twin screws. What 
diameter and pitch would be most suitable, and what 
speed could I probably obtain with 4 horse power? 
Could I use two De Bay propellers on above boat with 
any gain inspeed over Thornycroft’s or other makes? 
If so, what diameter, pitch, and speed would be best? 
What is the highest speed at which 2 and 4inches diame- 
ter cast steel bevel gear wheels can be run with safety 
and economy, if accurately cut? A. As your boat is of 
very shallow draught, you will have to immerse the 
screws below the keel for good effects. Use a pair of 
12 inch wheels, right and left blades, 30 inches pitch. 
You should be able to obtain a speed of 8 miles per 
hour with 4 horse power, and will need to make 325 
turns per minute for this speed. Steel gearing on 
shafts 3 inches diameter with 5 inches driver, giving 
the engine 195 turns per minute, will give effective ser- 
vice, We do not recommend the DeBay propeller screw ; 
it is too complex. The Thornycroft is good, but not in 
use for yacht launches. The plain radial wheel, with 
2 or 3 blades, has been most approved in late practice, 


(12) C. G. Van B. asks: 1. What is the 
best method of soldering the ends of fine copper wire 
together, especially for use in the secondary coil of an 
indaction coil? A. Silver solder with vitrified or melted 
borax as the flux is the best material, You will find 
it a very delicate piece of soldering to unite such fine 
wires. You must use a blowpipe. 2. What are the objec- 
tions, if any, to using resin as a flux for such purposes? 
A. Resin is the best ordinary flux for use on apparatus 
where it will make the solder take hold. Soldering 
acid should be avoided if possible. The following is 
recommended as a substitute: Lactic acid 1 ounce, 
glycerine 11 ounces, water 8 ounces. 3. How to re-tin 
soldering coppers. A. File them to a clean, even 
point, filing unti] no pits or depressions are left in the 
faces. Heat them to a fair temperature, rather hot, dip 
for an instant ina solution of sal ammoniac, and then 
rub on a block of solid sal ammoniac with some solder. 
Turn the iron around continually. Or for the block 
of sal ammoniac you may substitute a brick, into which 
you have made a slight depression and put resin and 
some solder in it, Rab the point up and down against 
the depression until tinned, 


(13) J. H. B. asks how to increase the 
strength of a magnetic horseshoe magnet and keep it 
strong. A. You may preserve its strength by keeping 
its armature in contact with its poles. This will hardly 
increase its strength ; you will do well if you can pre- 
serve it unimpaired. 

(14) G. R. T. writes: I have a tennis 
racket on which the stringing is getting a little loose, 
but not enough to have it restrung. Please let me 
know whether there is any varnish I can put on to 
make them contract, or what I can do to tighten them 
without taking it apart. A. Oiling the strings with 
linseed oil is effectual to a certain extent. Restringing 
is the only good and certain cure. 


(15) G. 8. writes: I have seen an acid 
used for cutting steel, for making steel dies deeper, and 
giving a dead finish to the work. What seemed strange 
to me was that it would not touch the steel until it was 
touched with a piece of zine, A. It is dilute nitric acid, 
1 to 10 with water.. The zinc is used to establish a 
galvanic current, which starts the acid into action on the 
steel. It must be brought for a very short time into 
contact with the steel and acid. 


(16) F. N. D. asks: Why-are the years 
1800 and 1900 not leap years? A. The trne solar year 


american. 


in length is 865 days 5 hrs. 48 min. 46°054 sec. Hence 
the correction by adding one day in every four years 
overcorrects it, and the annual excess of 11 min. 13°046 
sec, amounts in a century to about eighteen hours, or 
in four centuries to three days. Therefore, a further 
correction is introduced by making but one out of four 
centurial years a leap year, This is so nearly correct 
that an error of only one day in 3,325 years is intro- 
duced. Those centurial years are leap years, the first 
two digits of whose numbers are divisible by four with- 
out a remainder, 





TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, %1 Broad- 
way, New York. 








INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted, 


March 29, 1887, 


AND EACH BEARING THAT DATE, 


{See note at end of list about copies of these patents.) 





Acoustic apparatus, electro, A. A. Knudson....... 360,308 
Adding machine, B. F. Smith . ; - 360,118 
Agricultural purposes, implement fer, c. ‘La Dow. 360,310 
Anima! externinator, W. H. Leininger............ 300,232 
Animal trap guard, W. R. McCracken....... . 0.2% 
Annunciator and shunt circuit therefor, 
Barrett. . tie seavaand 
Ant trap, 8. A. "Haines... beisness 
Automatic lubricator, T. W. Mase. intent 
Automatic lubricator, J. Patrick....... 
Bag catch, Reinisch & Ochse...................056 os d 
Bags or satchels, strap loop for, C. Reinisch... 
Banjo, A. C. Fairbanks. . poeeseseces 








Grate bar. 





Bar. See Clothes bar. 
Barrel cover, Broemser & Bradshaw........... 
Bath tub and wash basin, O. Hammerstein........ 
Baths, process of and means for preparing medi- 

SE a Us Se dentinsonsecseacersecendeoncée 360,173 
Battery. See Galvanic battery. 
Bed, wardrobe, L. G. Kellogg. ........... sescssceees 360,022 
Bett reel, B. J. WerGeR...ccccccccccscccccsccececcoces 380,399 
Bending machine, M. Kennedy.................0.++- 360,088 
Bicycle lantern, Prindle & Koyl. ....... cesesess+« 360,392 
Bit. See Bridle bit. 
Biacking holder, J. F. WO0d. ............600.ccceeees 380,335 
Blind, window, Snell & Van Slyke................ ++ 900,058 
Block. See Paving block. Sheave block. Snatch 


block. 
Board. See Bulletin board. 
Boiler. See Steam boiler. 
Boiler cleaner and water heater, A. H. Crockford, 360,145 


Wash board. 








Boiler furnace, steam, J. Anderson... ...........+« 360,079 
Boiler furnace, steam, J. Ham......... . 300,385 
Books, machine for cutting index steps t in ‘blank, 

EE EE Sa veseee 300,330 
Boots, machine for buttoning, J. Keith............ 360,021 
Boots, mechanism for the manufacture of rub- 

a, ©. PR. Feces cc cnnesvdcescovstoeverces -coses 960,242 
Boots or shoes, machine for marking vamps for, 

A. B. POGRBGR. .< ccccccccspoccccccesccccscccccescses 380,325 
eae, BE, ©, Bates cccncccescscntccmcccncsccsccsontos 360,102 
Bottle stopper, W. H. Redington................+0.. 360,246 
Botte stopper, N. Schwab. ..........se+cecccseeseeees 300 055 
Box. See Journal box. 

Baer, 3, We. GPM Bas poco csv csoccosccvesccccs di eceees 360,386 

Box for holding ruffling, A. H. Kngel............... 300,212 

Brake. See Car brake. Machine brake. Power 
brake. Vehicle brake. 

Brake apparatus, R. H. Lapage.......... 2... 360,228 

Brake mechanism, fluid pressure automatic, G. 

I Bi ose ctacesesesn+c00s sccceteesnes 360,070 
Bridge, truss suspension, W. H. Haynes............ 300,347 
Bridges, composite pier for, A. Borneman......... 0,273 
I cece vecccccsvecveccecssestetes 360,296 
Bridle, M. BB. ZeleP..crccccccccccccccscccsccccesccsees 360,198 
Brush, J. A. Williams........-.000-.- ceceee voeces 900,199 
Buckle, harness, M. E. Zeller ee 360, 192 
Backle or fastening device, automatic, K. Buch- 

PGE uF cam encgnndees. sens evsssdaecooeeseicouesee 360,369 
Bulletin board and broom holder, combined, M. 

Te BROS nca can neccevescecroneségiccesoceses eve 360,359 
Bung extractor, P. Christman ............-+5 se«++s 350,998 
Bustle spring, J. Bowers......... 0 -..-+ceceecceeeeees 360,136 
Button, cuff, G. B. Adams........ 2.66... ce ceeeecceeee 360,368 
Button fasteners, machine for making, A. M. 

BRORTIEDN oo cccpcccvccpecccccceseevecsceseccce: coccees 360,004 
Button trimming, C. Seel.... .......6.cccceceeeeeeee 360,329 


Buttons, machine for making, L. E. Chace......... 
Buttons, machine for making, L. P. Warner....... 4 7 
Calisthenic apparatus, C. Branner.................. 350,904 
Camera. See Photographic camera. 

Candy and process of manufacturing the same, G. 


D. MuGat (8). .cccccccccccccccccccccccccccsvecceress 10,822 
Cap. See Sewer cap. 
Car brake, J. C. Schumacher..... seoweewpontesenpieye 360,054 
Car brake, automatic, J. 8. Sterrett..............++. 360,062 
Car brake, electric, E. A. Sperry...........-+-+++ 300,660 
Car brakes, slack adjuster for, Corson & Crane. ... 360,400 
Car, railway, W. Marky... .....--000ceceescweeeceecnee 360,083 
Car replacer, A. MCL@Od...........6660ceeeecceeeenee 360,820 











Car seat, M. N. Formey.........---.ccceee seeeeee «+» 0,148 
Car seats, reversible back for, O. R. Lehndorff.... 360,231 
Car, stock, G. D. Burton... ..... 0.0.6. sseesceeeeeeweees 360,370 
Car strap, A. Brandon. .........-scese scecccveseeeeee 360,137 
Car wheels, moulding, J.J. Carr. ...........065 ene++ 360,086 
Cars, gate opening device for dumping, G. Wart- 
CARER. cccceccccccecccccccscccccosoccs eovecccsdsicese 360,261 
Carbon dioxide, process of and apparatus for 
making, S. Cabot... «2... --<cecccccceeeecceeseees 350,996 
Carriage or wagon jack, H. Secco...........-.+6.+++ 900,116 
Carriage top, G. T. Cooley...........+-e0-ceeeeescnees 360,208 
Carrier. See Cash carrier. Trace carrier. 
Cart, road, Straight & Jameson..........--- +--+ 360, 180 
Cartridge loading machine, G. M. Peters....... ... 300,048 
Case. See Show case. Watch case. 
Cash carrier, Flagg & Claflin, Jr... .-..-..--s00-se00« 380,008 
Cash register, W. C. MeGIIL. ..... 6... 6 ccc ece cee eeeeee 300,300 





Casket covers, ete., fastening device for, A. E. 





PPD <iscccccccee 6 ccuuuindal udbbtibstsendate 300,315 
Centrifugal separator, J. Bvans....................+ 900,442 
Chair. See Surgical chair. 

Charcoal kiln, J. B. McNaughton.................... 300,288 
Chimes releasi bani R. B. Carr. sasee 360,28 
Chimney, J. E. Twiname.. . HOS 
Chopper. See Cotton chopper. 

Churn, O. Hilton.. ° osdeebeuve +... S02 
Churn dasher, M. O. Dolsoa.. onidil 860,28) 
Cider mill grinder and press, W. Seymour. 0,51 
Cigar machine, J. Prangley bib Vactboutessses 380,046 
Cigar tips, device for drying and perfovutina, . 

ee tee . 0902 
Cleaner. See Boiler cleaner. Grain Cleaner. 


Clevis, F. Kirkpatriok..................0. nha dssetnne 
Clock, alarm, A. B. Hawley. 





Clock, burglar alarm, C. K. Burnham........... br 380,338 
Clock, primary electric, Abell & Gifford............ SAL, OTS 
Clock, secondary electric, W. B. Harvey..... . 200,002 


Clothes bar, bracket, E. C. Hiscock. . 
Clothes drier, G. J. Capewell...... 
SRT, Ga svcceciceie scccdeccsbcdinceseesidvet 
GaaReia, Be Wate i inst cece css vies ctedastaeti< 

Coach pad, F. C. Kimball. ...............-.0006+ 

Coffin handie, W. Hamilton .. P 
Coffin lowering attachment, B. W. Newlove. 
Collar and necktie fastener, A. Lucasse. . 








Colter coupler plate, T. Meikle......... 

Column for buildings, A. Blaser................00s05 OD 134 
Comb. See Curry comb. 

Condenser, smoke, B. Roberts........ ...... . 360,082 





Conduit for underground conductors, Loesner & 


De Bravura --. 500,316 
Conveyer, J. M. Dodge... epeeet cocceceees SU0,941 
Conveyer apparatus, G. C. Blickensderfer.......... 360,991 
Cork presser, Crouse & Lewis......... --. JOO 
Corn cutter, R. Godfrey... . 3,219 


Corn husking and crushing machine, K. ry Porter 300,044 
Corn splitting and crushing machine, EB. A. Por- 





BBRecovedecnces« see epabewece cues eéeeeetedbooteses ONS 
COPaSE, B.. BOW s 0000 cece. cvegcsevcsoccoceveccceseses SOD 28 
Cotton chopper and cultivator, combined, Cc. L. 

Ferriott........ waves . O20 
Cotton condenser, A! G. McGehee bobecesdbocmbecees 380,236, 
Coupling. See Pipe coupling. Tube ee. 
Cultivator, T. J. Brown oeeee . MOI 
Cultivator, M. Danos. pskncinds . 860,281 
Cultivator, sulky, J. L. Logersoll . 30,200 
Cultivator, P. B. Kirven 36D. 304 
Cultivator, listing, W. R. Wilson. cabecunonnecoonsese 300, 334 
Cultivator, pulverizing, J. L. Paynter.............. S80, 100 
Cup. See Grease cup. 

Curry comb, O. Jenmess .,............004. mutveiree 960,901 
Cut-off, automatic, E. Thomson... evades . O14 
Cut-off, electro-magnetic, E. Thomeon.. aghesnoshonte 0, 128 
Cut-off for water pipes, W. G. Browne.............. 300,189 


Cut-off for water pipes, automatic, W. G. Browne. 960,085 
Cut-off valve, automatic, W. G. Browne...... 340,140 


Cutter. See Corn cutter. Fodder cutter. 
Cutting flexible material, apparatus for, F. A. 
Fowler. peiudebhebihhadeosunentsatntie beaten SD, ae 
Cyclometer, 0. B. ‘Beach. . 0,200 
Dial repairing tool, C. Teske .............600ssceees 080, 2h 
Die for shaping arch bars, M. Kennedy............ 30,000 
Ditching machine, L. A. Desy...............ceseeee 960,28 
Door check, pneumatie, G. 8. Perkins.............. JOB 042 


Dress shield and making the same, G. A. Close.,., 300,143 
Drier. See Clothes drier. Majt drier. 
Drilling machines, frame for power, J. 8. Wallace 360,18! 


Drilling machines, supporting column for, M. F. 


SE bids qclupessnds 0600s betsuvencsococesecsncbinell WOT 
Drilling tools, box coupling for, A. W. Lewia...... 900,312 
Dropper. See Fertilizer dropper. 

Dumb waiter, M. J. Lawilor...........sscescecssesses 00,007 
Dumping apparatus, portable, G. Warttinger...... 0,200 
Dust collector, R. Whitehill... ° 360,128, 380,180 
Ear drum, artificial, E. A. Williams........... ose. MOO 
Earring, E. A. Straat.............. . ORG 
Ege preserving compound, N. C. Jergens vipeeaatoanl, ee 
Egz tester, M. Sexsmith.... - . O16 





Exes, apparatus for preserving, W. N. Candee. bssee OAR 
Electric circuit controller, automatic, T. P. Co- 

nant ‘ : . 360,375 

Electric distribution, ‘ayetem of. E. Thomson, 

960,122, 360.15 

OS 

gu, 144 


Electric indicator, ¥. K. Fitch .. . 
Electric furnace, B. H. & A. H. Cowles... 
Electric lights, apparatus for guspending, Nichols 
By GRR, Bivtk ac0cns coscescrecoccsvescencetebins 360,040 
Electric machine, dynamo, Walter & Batchelor, 
300,258, 360,260 
Electric machines, armature for dynamo, W. A. 





 avicccckdscensaveesecoeteccosiocensnends . 30,000 
Electric motor, F. E. Fisher............+. . 360,216 
Electric signal system, C. Lambdin.............+.«+ 300 (RS 
Electric sole, F. B. Wallis...... nespodunnes 960,127 
tens, ©. Oh, DO, . cnc nsntdstesebormmntn bet 0,070 
Elevators, device for controlling the operation of, 

@. TE, BaGMOdGS..cccecccccccccceccccsqesccsacceses 
Embankment protector, A. M. Kanters... 

End gauge or siding jack, C. Dunbar 
End gate, wagon, J. T. Wiley........ 
Engine. See Steam engine. 





Engine, J. A. Lidback ........... «+. 
See Bung extractor. 


Extractor. 

Fabrics and other sheet materials, method of and 
mechanism for testing, 8. D. Locke....... ‘ 460,108 

Feed water heater, C. H. Holt. ; - WO 

Feed water heater and purifier, E. G. v. ( ‘oles. 27 


Fence, W. A. Holmes... 

Fence, |. B. Mahon....... 
Fence machine, J. P. Brown..... 
Fence machine, G. W. Wiiliams.... 
Fence post, L. F. & B. C. Wickers 
Fence wire tension device, J. L. Braffett........... 360,083 





Fence wires, device for twisting, J. l.. Braffett ... 360,084 

Fertilizer dropper and hill former for tobacco 
plants, combined, Coghill & Unselt.............. 300,206 

File for letters, papers, bills, etc., V. Heilbrunn... 60,56 


Fire escape, 8. G. Underwood, Sr... .........0..ss0es 360,333 


Fire extinguisher, automatic, J. Clapp....... 360,142 
Fire lighter, M. A. Foster.. . 300,382 
Fires, life-saving net for use at, i. Boneer.... --. O02 

Fish, transporting live, W. G. Murphy.............. M091 
Fishing, artificial bait for, W. A. Cooke,........... 3,30 


Flour receptacie and sifter, combined, F. A. 
Tyler. 

Fodder cutter, Gould & Spencer................ : 

Fruit Jar, D. WB. AsWOZ... c.ccsese secccccccceeecevcce 

Fruit jar cover, L. P. R. Le Compte 

Furnace. See Boiler furnace. Electric furnace, 

Straw burning furnace. 

Furnace, EB. W. Vanduzen..... 0.6 ...6ccsceeees eens 30)),182 

Gauge. See End gauge. 

Gauge for mouldings, W.T. Farrell................ w,.215 

Galvanic battery, P. Jablochkoff.................... 98), Lis 

Galvanic battery solution, W. P. Kookogey.......: 9a), 024 

Garment supporter, M. T. Jomes,.........5 666.6066 

Gas generator, A. Ordonez y Ponce. 

Gas meter, Langlais & Bnglish................<++0++ 











Gas producer, Herrick & Topham..............-...+ 
Gas regulator, J, A. Lyon os 
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a se rte 
Gate. See End gate. Rein holder, check, Carroll & Cilley................ 360,278 | Wood working machine, W. R. Briggs. ... +--+ +--+ — 
Generator. See Gas generator. Resin acid ethers, manufacture of, E. Schaal (r).. 10.823 | Wooden tub, B. E. Cagle...-....----+sssseersrerrr Se 
Glass mould, R. G. A. Witt... <0 ...ce.ccceeeeeeeess 380,076 | Revolvers, burrel catch device for, D. B. Wesson. 360,263 ieidammae 
Gisee, J. WRMMNATON soi Swe ecient diccksc cd iwtes 300,135 | Ring. See Earring. Packing ring. 
Glove fastener, 8. Porter.............-+ 860,110, 360,111 | Riveting machine, J. S. Snedeker........... ....... 360,178 DESIGNS. 
Governor, steam, D. A. Woodbury.............+.+- 360,336 | Rolling girder rails, rolls for, A. J. Moxham....... 360, ee ee 17,222 
Grading ditches, leveling instrument for, E. Routing machine, G. K. Birge............... 6.0065 360,081 Bottle, A. Gectting We eee ee te 17,215 
ROD 5 5:00 ccc bdinilicaditacdscweciteentee 360,247 | Saddle, harness, A. P. Waddell...................+-- 300,256 | Bottle, F. J Puen. oye ~* a a eae 17.280 
Grain cleaner, L. Prevost ..............c+seeseeeeees 360,361 | Saddle, harness, M. E. Zeller...........060..cece0+++ 360,191 | Brush body, “on te Faded woeghe ees 112m 
Grain drills, clearing attachment for, W. H. Saddletree and check hook, D. W. Palmer....... . 860,241 Barial ees! w. Gelade... 17,221 
A RI Ba . $60,322 | Safety pin, D. A. Carpenter.................00000+0 360,276 | Cans, casing at 118 72 
Grate bar, E. W. Vanduzen. 360,067 | Sale and delivery of prepared articles, apparatus Ourpet, J. £s Volsom....-.-+- ‘ 17,223 
Grease cup, J. EK. Dunnigan 360,379 for the automatic, W. P. Keeson...............- 360,160 Carpet, H. — ce cccesccccsncccescecescesseserecsssers eo 
Grinding mill feeder, M.N. Elwell 360,284.| Sash balance, J. D. Hess............. . 360,297 | Carpet, H. NOrth.....---++erereerereesereerereees posers om 
EF “ Curtain fabric, C. Wheeler.. 17,228, 17,229 
Guard. See Animal trap guard. Sash fastener, T. F. Timby.......... . 360,064 M. W. Carr 17,220, 17.281 
Siar TE BR, MINI is <n ince esavssrcesesese odin 60,035 | Sash lock, D. B, Hart...............cecce0e0e 360,015 | Basel, ae ag era “cree 
Handle. See Coffin bandle. ee ee TEL 360,018 | Lee machine ee ernuso apace: * wo 
Misient, A MGUNGROR Tis sisds sins ss asi nscsesevacscdic 359,995 | Sawmill dog, H. T. Basim...............06 sees: .. 360,268 Moulding, 5 Vv. Mankey ware re 
Harrow, disk, C. La DOW. .......c-s0sesesesseeesesees 360,352 | Sawmill feed mechanism, H. T. Basim.... ......... 360,267 | Panel. F. Mankey oo 
¥ He sep ieons . ; Plaque, W. M. Pfitzner 17,216, 17,217 
Harrow, wheel or diak, 4. G. Hill..........00...00+ 360,093 | Sawmill set works, J. J. Kirby... . 360,305 - 8. Grout 17.18 
Harvester, J. F. Steward............ . ........s--.. 360,120 | Scale, piatform, H. L. Fisher........ ....-se0e+0+++- 360,287 Sign, watchmaker’s, L. 6. Grout... ap 
. " Stove, parlor, F. Goebel..... 17,212 
Harvester. gratn. A. Stark......-<-..--.ccseeeceee .... 360,061 | Seale, recording, H. Harrison............... sce 360,220 lor. G.G. Wolf 17.219 
Harvesters, tilting @evice for, 3 Keller -....-.2+, . 330,226 | Seale, weighing, J. R. Wilkinson...............-.+-. NES PION ROR SPM ots nonseosvodovonnene stees ” 
Harvesting machine. corn, C. W. Wardweil........ 360,069 | Scales, adjustment for spring, L. Langdon......... 360,309 
Hawse and deck pipe stopper, = Lavery.. .. 0,164 | Scraper, road, F. M. Everingham................... 360,380 " 
Hay rake, horse, =~ Sma destlipevehses obi 360,039 | Scraper. wheeled dirt, Fitzgerald & Osborn........ 560,007 TRADE MARKS. 
Heater. See Feed water heater. Seal and door fastener, continuous recording, G. Alloy for reducing friction, metal, Illinois Alloy 
Heating and cooling buildings, electrical appara- Fe PUI oa pecdcvccsnceccseresdsosqenesas ees 360,285 LE Sie PDR LO IEA, DOR NC BOE es, FA 14,222 
Geis Dek, TE, TE, TORII hice: co cesscicacnascaniess 360,223 | Seal lock, J. A. Kirby........cscceeeseceeeeeeeee eeeee 360,100 | Calico goods, American Printing Company......... 14,199 
Hog cholera remedy, K. H. Roberts ..... ~ss+eeey 360,363 | Seat. See Car seat. Canned fruits and vegetables, Cornly & Flanigen.. 14,201 
Holder. See Blacking holaer. Rein holder. Secretary table, A. Iske... .......:.sssssceccsessvers 360,020 | Cocoa and chocolate, C. J. Van Houten & Zoon, 
Horse detacher, W. W. Philips.............+..0+000 360,324 | Separator. See Centrifugal separator. 14,216 to 14,218 
Hose storing and drying device, C. H. &C. A. Sewer cap, P. J. MCMahon.........-....2.+++0eeeeees 360,168 | Collars, cuffs, and shirts, J. K. P. Pine.........-.-... 14,215 
DUNILN El tcn  ddduabmaguadacienpcacktnsecedads eaten 360,006 | Sewing machine, M. W. Clay...............-+ - 360,087 | Cotton and woolen goods, China and Japan Trad- 
Hydrant, D.'T. Perkins.....-....--.ssseseresereesees 360,245 | Sewing machine, J. Holroyd................ 360,085 ETE LS PPA LOITEE DOES 14,200 
Indicator. See Electric indicator. Sewing machine cop, M. V, Palmer 360,108 | Cotton linings, lyde & Burton..... 14,205 
Induction coil, O. T. Blathy..................sceeeees 360,198 | Sewing machines, hand power attachment for, J. Dress goods, F. Loeser & Co...........-. 14,207 
Ingots, apparatus for loading amd unloading, F. M. COSDY........+200erereceeeeseesceeeneseseecsees 360,376 | Fair, liquid dressing for the, E. Meyer.............. 14,210 
EG ds asin Gitiinnhdh vesbeines ccaee wenedteas 300,028 | Shaft, vehicle, D. L. Cheek...................-ssee0- 360,204 | Hoes, lowa Farming Tool Company.............. ... 14,25 
BOAOAES Wie is BOGS 0s ccc cdscce ss cvcvcccssesseess 360,354 | Shaving apparatus, R. M. Keating.................. 900,159 | Lemons, DD. CUCCIO.........0..cccccccccccccccccccccsess 14.221 
Intestines, machine for cleaning, Davis & Aberie. 360,001 | Sheave block, J. H. Redmond...... 360,050 | Medicinal fruit lozenge, R. H. Vansant & Co........ 14,219 
Jack, See Carriage or wagon jack. Shovel or scoop, T. Lees.... ....... 300,029 | Medicine for the cure of rheumatism, neuralgia, 
Jar: See Fruit jar. Show case, counter, W. W. & J. H. Hinton.. 360,153 and liver and blood diseases, 8. Hartzell........ 14,204 
Jewelry, ornamenting, W. C. Edge..............---- 360,283 | Shutter worker, A. H. Dodd........ .......++. - 360,146 | Mitts, hair nets, gloves, hose, and hand and arm 
Journal bearing, adjustable, T. W. Shepherd...... 360,117 | Shutter worker, F. B. Mallory...................006+ 360,051 coverings, A. G. Jennings & Sons................ 14,206 
Journal box, T. Metirath......... ..scseeccsesceseeees 360,237 | Signal. See Railway signal. Railway time sig- Optical, philosophical, and scientific instruments 
Kiln. See Charcoal kiln. nal. and apparatus, Perken, Son & Rayment......... 14,223 
Knife polisher and cleaner, J. B. Riley............. 960,174 | Slate, school, P. C. Ritchie................cecceees oe Paper for bank and other checks, bills of ex- 
Knitted garment, J. Hommes............. 2.440.000. 360,004 | Snatch block, W. W. Patterson. charge, draughts, and all vouchers of value, 
Lamp and socket, electric, C. G. Perkins 244 | Snow scraper, G. A. Birch..... safety, Smith & La Momte............e0.0e.es08 + 14,226 
Lamp, electric arc, Crowdus & Sutton......... Soda and mineral waters, dispensing apparatus Perfumery in essences, extracts, dilutions, and 
Lamp, electric arc, L. Hanson.............000 esses for, @. A. HORE, FE...000:0.c0se. eesecccessscecs éombinations therevf with soaps, oils, rice pow- 
Lamp, electric arc, J. Tregoning.............+. «+++ Speed, device for changing, French & Gifford... der, and cosmetics, EK. Meyer................. ..- 14,208 
Lamp extinguisher, J. A. Scharlin Spinning spindle support, W. T. Carroll............ Perfumery in essences. extracts, dilutions, and 
Lamp post and signal, W. C. Smith................. Spring. See Bustle spring. powders and combinations thereof in soaps, 
Lantern, tubular, Burn & Schultz .................. Square and bevel, try, E. P. Kendall............ ... oils, and cosmetics, EK. Meyer...................-- 14°18 
Lathe, automatic, F. B. Fisher Stanchion, D. J. Barnes ................ Perfumery in essences, extracts, dilutions, and 
Lathe tool support, J. R. Back . Stand. See Umbrella stand. powders and combinations thereof in soaps, 
es I Ba a 0s cd le cctddiss caagctcsencedies 360,378 | Steam boiler, F. D. Maltby............eseee0 eccsees oils, cosmetics, and toilet powders, E. Meyer, 
Lifter. See Pan lifter. Steam boiler, N. F. Sawyer...........ccccccecees soe 14,209, 14,211, 14,212 
Lock. See Nut lock. Sash lock. Seal lock. Steam engine, G Smith. ..........0.cecccccecececcecs Plows. sulky, Economist Plow Company............ 14,202 
a Se IID, oh ovinessececeneeuessaces «+...» 360,066 | Stereotype plates, base for, L. Klopsch.. Remedy for colds, rheumatism, fevers, erysipelas, 
Locomotion on steep inclines, effecting, R. H. La- Stool, Plame, FH. Mepperes oo os siissececccesccstdescoces diphtheria, and indigestion, J. M. Palmer....... 14,214 
IE ck dahetnget ens bocccévochisebonsccosecesses . 30.29%) | Stopper. See Bottle stopper. Hawse and deck Timepiece dials, M. V. B. Ethridge..... .......... . 14,224 
Loom shedding mer hanism, W. Z. Woodstock.... 360,398 pipe stopper. Salve or ointment for toilet or medicinal use, C. F. 
Lubricator. See Automatic lubricator. ey A ak MN cncdedidedsdvenbOveddoveceue’ 360,197 EE SEN SEE EOS SFr TO 14,220 
Machine brake, Barger & Hilton............ ss... 500, 080 | Stove, bathing, G. Boegler............ .....cecceecee 360,199 Soap, laundry and toilet, Falk Bros.................. 14,203 
Malt dricr, D. A. Wallace.................... ’ Stove or furnace, H. BE. Taber............ psodsowcse 360, 
Marking letters, figures, etc., J. P. Scott. . 360.115 | Strap. See Car strap. 
Mechanical movement, A. C. Arneson.............. 360,194 | Straw burning furnace, M. Lafever................. 360,227 af pooh: Nae ad ea the oNietbe wt tiv-ooe oe 
Merchandise, device for exhibiting, J. H. Schoon- ; Stringed instrument, key for, Rh W. White. ..... 360,186 issued sincd 1868, will be furnished from this office for 25 
SEMEnT txstseps sahericevenesodivonteretenc, ¢xeewenedy es Supporter. See Garment supporter. cents. In ordering please state the number and date 
asta qutting siedtint, B..5.abene..........-.—.2 — ote chair, ¥. Be. CASO. +0000 00eeseeeeeseeeeeeeenes 360,279 | of the patent desired, and remit to Munn & Co., 361 
Metai surfaces, ornamenting, W. Hyland ......... 360,387 | § jer att t, Raymond & Derrick.. 360,049 Broadway, New York. We also furnish copies of patents 
atin aoe reset Pipe mould Tack driving machine, M. R.& FN. Ethridge... + 800,147 granted prior to 1866; but at increased cost, as the 
ould. >» Glass mould. ould. an ee Oil tan : ‘ 
Moulding machine, G. Guntz...... ..........cee0eee 360,011 | Telegraphy, railway car, J. A. Barrett.............. — Pak SPREE OF Se angled hy 
Moulding machine, A. L. Stevens..............+++6. 360,119 | Telephone, H. E. Waite.........0......ceceeee eeeeee 
Moulding machine, sand, G. Guntz. , . 40,012 | Telephone, mechanical, C. M. Radford. Canadian Patents may now be obtained by the 
Mortising machines, gauging device for, os E. Thermometer, night, C. H. Myers..................+ inventors for any of the inventions named in the fore- 
EOOIIOY. << covevecems daseGebshives . 360,308 | Tie. See Railway tie. going list, provided they are simple, at a cost of $40 
Motor. See Electric motor. Pump moter. Time recorder, watchman’s, E. J. Colby......... +. . 350,999 f each. If complicated the cost will be a little more, For 
Mates, 5. Bi Wats ndesccntsescbvcs ..».... 560,184 | Tongue support, C. Rupprecht.. F full instructions address Munn & Co., 361 Broadway, 
Mowers, cutting apparatus for, C. W. Bradford... . 350,992 | Tongue, vehicle, A. Goodyear........... New York. Other foreign patents may also be obtained. 
Mowers, cutting apparatus for, W. E. Clough..... 360,374 | Tooth crown, artificial, G. A. Colomb . 360,206 
Mowing machine, H. L. Hopkins....... . $600,019 | Toy, mechanical, D. H. Murphy....... eeecess +. 300,087 : 
Masic boxes, speed regulator for, E. Sueur........ 960,396 | Trace carrier, W. 8. Prits........cccccsccccccsccevece 360,048 Modvertisements. 
Musical instrument, mecharical, J. H. Chase...... 360,280 | Transit instrument, F. J. Miller ..............se.08 360,321 
Musical instrument, mechanical, C Kretschmar.. 360,163 | Trap. See Ant trap. Inside Page, each insertion - - - 75 cents a line. 
Musical instruments, keyboard for, P. Von Janko 260,255 | Trap. H.C. Weeden...............cccececeeceee .... 360,128| Back Page, each insertion - - - $1.00 a line. 
Nail machine, wire, L. A. Fontaine............+«-+.. 360,345 | Truck, adjustable stove, J. A. Hankins F The above ary eens per sonte line—about eight 
Number or letter plate, Ii. Z. Kimball.............. 300,388 | Truck and hose carriage, combined ladder, J. Fer- pm ig ah ey 
Nut lock, D. P. Gienty.......-.-++.+++++- . 360,091 DONS GS Rc bicde Va CeUA hewvbtddcdevendn bd back 360,286 | tisements at the same rate per agate line, by measure- 





BN ccceccsceveccecsvexes 360,289 
30,121 


Oil tank, measuring, J. L. 
Packing ring for pistons, W. W. St. Joha 
Pad. See Conch pad. 








Tub. See Bathtub. Woo 
Tub fastener, 8. E. Moore 
Tube coupling, A. Reese 





| ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
| ing to appear in next issue. 


den tub. 


















Prats Miser, G. Az Geren sc icdccvccccdccccccccccccses 360,218 | Tubes, apparatus for bending, E. P. Follett........ 360,2 

Paper and other material apparatus for waxing, 8. Degh Canal, As BF GOD, occ cntcttbveccshidvetecds 360,357 SEBASTIAN, Ml MAY & & C0’S 
M. Chester. 3s 360,373 | Type containing channel, A. A. Low, 

Paper decorations, manufactare of, J. ‘E. Darnall. 360,000 366,104, 360,365, 360,356, 360,358 

Paper machines, screen cleaner for, F. M. Ed- Type distributing apparatus, Johnson & Low, metroot & 
a wads acsccdseddécdéssécssecsedevcas . 360,089 360,096, 360,007 Power 

Pavement, street, D. "Harner 360,152 | Type writer cabinet, Harter & Parker.............. 360,016 

Paving Blodk, Ls. TB. GOW Gr. secsecscccccccsccscccses 360,364 | Type writing machine, E. R. Barron...............- 360, 153 oe Pesta, Sass. b eon, 

Pen holder tip, H. Hewitt...........-.ccccccceessenee Drala, Ps TENG soo oi is csccsoscsccccccccsecoscoceses y cnet outite, Lathes be trial, 

Pencil sharpener, Lewis & Bowman.... 360, 5 Umbrella stand, G. W. Shanks Catalogues mailed on application ‘ 

Photographic camera, W. H. Lewis................ 300,314 | Valve, automatic, W. G. Browne.............. 165 W. 2d St., Cinc ~ 

Photographic camera, A. C. Sargent................ 40,249 | Valve, balance throttle, W. A. Pendry........ 


Pianos and organs, keyboard attachment for, J. 
H. Rheem 

Pin. See Safety pin. 

Pipe coupling, R. H. Lapage 

Perm nus, WH Gs « 5o0 de ed dsiecccsdectinedekics 960,251 

Planer feeds, gearing for wood, W. H. Gray vs 

PURer, Getty 1s THAAWGS. 5 cccccccccscssscccoscoccsses B60 45 











Valve, balanced throttle, W. A. Pendry 


Valve, stop, D. Gilson 


Valve, straight-way, FE. Lunkenheimer 
Vehicle brake, H. J. Banta 
Vehicle, side bar, W. H. Bowe 
Velocipede, E. C. Hernandez 














































POOR a) TEs BST diss cede cicccdecevsscscdeesss Lists sent. 
Plow, G. Wilson....... whe - 900,015 | Velocipede, B.G. Latta...............cecceeeeeceeees 360,101 | N.Y. Machinery Depot, 
Picw, planting, J. P. Black..............0...s00000- 960,271 | Veneer dishes, machine for making, Treat & it uN wary: ybridge Store No, 16,” 
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Is adapted for all climates and can be readily applied by unskilled 
Samples and Descriptive Price List free by mail. 


H. W. JOHNS MANUFACTURING CO., 


SOLE MANUFACTURERS OF 
H.W. Johns’ Fire and Water-Proof Asbestos Sheathing, Building Felt, 
Steam Packings, Boiler Coverings, Liquid Paints, Fire-Proof Paints, etc. 


VULCABESTCH. Moulded Piston-Red Packing, Rings, Gaskets, Sheet Packing, etc. 
Established 1858. 87 MAIDEN LANE, NEW YORK. 
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Asbestos 





CHIGAGD. | PHILABELPULA. 











PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors uf Patents 
for loventors. 

in thia line of business they =a had fort othe t years’ 

ce. and now nave unequaled des for the 
preparation ¢f Patent Drawings, Specifications, and the 
rosecution of Applications for Patents in the United 
Btates. Canada, and Yoreign Countries. Messrs Mann & 
Co, also attend to the preparation of Caveats. Cop yp 
for Books, Labels, Reissues. Assignments. and 
op Infringements of Patents. All business tetrusted to 
them ta done with special care and promptness, on very 
reasonable terms 

A pen sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Paterts, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 

etc. 


We also send, free of charge, a Synopme of Foreign z= 
tent Laws, showing the cost and method of securing 
patents in al! the principal countries of the world. 


MUNN & ©O., Solicitors of Patents, 
1 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 64 F , ae Pa- 
eific Building, near 7th Street, Washington, D. 


Scientific Am 
ENEU JOHNSON & CO.’8 





ican” is with CHAS, 




















GAFES fim and fuga Pu 


Safe Deposit Vaults, Vault Doors, &c. Esti- 
mates and drawings furnished. 

DIKBOLD SAFE AND LOCK COMPANY, 
W. H. BUTLER, Gen’!] Agent, 79 Duane St., N. ¥ 


BARREL, KEG, 
Hogshead, 





AND 
STAVE MACHINERY. 
Seer 











: [Aprit 16, 1887. 





DR. ScorTs 4S GENUINE ELECTRIC. BELTS 


Probably maves since the health and foot feeling 


vention of and hey are con- 
has so large ed on scientific prin- 
created as , imparting an exhil- 
w exists for Dr. Scott's ing, health-giving cur- 
Biectrs we Belt. Over sev- rent oy the whole s 
bousand people in The celebrated 
fhecity ‘of New soe alone A. 
are now wearing them dai- 
mended 


aM ate « an ome’ 
s describ- 
and General Debility, ing at the same time 
. Pa remarkable cures he 
made even ip cases _w 
would seem hopeless. 
Price $3.00 on Trial 
We will send either 
Gent.’s or Lady’s Belt on 
trial, post-paid, on ven 
of $3, guaranteeing 
delivery. State cise waist 
when o ‘ering Lady’s 
mit money or 
draft at our risk, or cure 
reeey. in Registered SOE, 
A. SCOTT 


way: 
ish Brenden, 
at. at = ors stores, 
t Dr. Scott’s 
See name is on 


a a = 
toring i = 


"Call an aa omen ne S's 
goots, cor. Broadway ons 
h St.,over Star Theatre. 


Robinson Bk.. Rob’son, Ii. 
The sixth Belt received, 
and . Their 


uick cures of rh 





There is no p Gaiting a long 
time me i - ectro- 
magnet acts qu aes 
generally the first wee 
ore frequently the first 
day. — cones ey 


our 
wy arhelr wonderful cure 


: tS Ze 


LECTR UC Zs 


ed and all the old-time 


The follo ——_ ¥ \ t 


omiative 
of thousands we are 





cured 
ofand around thekidneys, 


whick eg a had Suet Handsome Sateen Belts at $5.00. 


"Dh Soatt’s Electric Suspensory, the Genuine Article, $5. 
resting. bb goods are thor- 
an *XLBERT KRUG. 


I suffered from kidney, liver, 
and nervous troubles for swetes 


Cedar 
This Belt has-done me 1% 
good ina Be time than all the 
medicine I ever took, 
E. W. MEADE. 
Houston, Mich. 
Dr. Scott’s Hlectric. Belt has 
cured my brother of severe back- 
t has cured me of In- | ache from which he has suffered 
perconsness, ang has eight years My ae 70 years 
on Neu-| old, could not wa yards; 
ralgic affection of the chest. after wearing the Belt onemonth 
B. SELL. |he walked nine miles without 


Seort’s El 
Da. mo “- mrocevte Coracte cure and Sgevent gary Fixer #1. $1 
‘ 10 HAIR ‘bavear: s Biiatsb, go and . os iu ay 
10, r wanted, q uick ene satisfacti ion 


Ma. 
Intense ae debility has 
been my troub'e for years. Pur; 
cope ane © a Giidicines 
oO 
oy relief from Dr. ma ages 


ost Bone Ps. 


tric Hair Brush has cured 
Neuralgia. — 




















The Original Unvuleanized Packing 


“Trade Mark.” 


JENKINS BROS. fee 
















regard to one of our No. 
Steam Jet Pum 
of water ay than 


JACKET K 
Plain on ig as Ib. 


pressure. 
TN isn re 


614 and ae Maer + “VAN DUZEN & TiFt, Cinei 








unless another cou 






ual distance to raise. 


e Ten Sizes of these $7 to 
















Truss Hoop Driving. E.4& 8B. Holmes, 





bard Sts., Phila., and 47 Rose St., opp, Duane St., N. Y, 


BUFFALO, N.Y. 





WE would call especial attention to the followmg articles now for 
the first time offered to the public, manufactured from this 
new material. 

Vulcabeston, is composed of asbestos combined with water and 
acid proof materials vulcanized and compressed. It is manufactured 
exclusively by the Jouns-Prarr Co., of Hartford, Conn, of which we 
are the sole @ agents. 

Vucaseston is superior to any other known material on account of 
its permanent resistance to heat and immunity from injury by acids, 
a etc., and is therefore invaluable for a variety of purposes. It 

any desired form. At gon we are prepared to 
ea age Pa and Hard Suser Pacxre, all thicknesses, in 
sheets 4 inches, Movtpep Pistox-Rop Packie, Movipen Piston 
Pacxine, Gaskets, Rova Fiance Pacxinas, WasuHers, etc. 


Vulcanized Asbestos Piston-Rod Packing. 

This is a flexible rope packing composed of strong twisted sta: = is 
of pure Asbestos combined with India Rubber and vulcanized. It is 
an improvement upon our Pure Asbestos Packings, and. is superior to 
all others for piston-rods, valve-stems, pump valves, etc., where high 

ressure steam, hot water, oils, acids, ammonia, etc., are used, and for 
ocomotives, stationary, and marine engines. The advantages possess- 
ed by this Packing are that; in consequence of its wonderful strength 
and durability, it can be used wherever metallic packings have been 
heretofore necessary. It is self-lubricating to a greater extent than 
any other material, and it will not shrink or blow out. Round and 
square, all sizes, from 1-8 inch to 2 inches in diameter. 


Samples and Descriptive Price Lists free by mail. 
H. W. JOHNS MANUFACTURING CO., 


SOLE MANUFACTURERS OF 
H. W Johns’ Fire and Water-Proof Asbestos Sheathing and Building Felt, 
Asbestos Roofing and Roof Paiats, Asbestos Steam Packings, Boiler Coverings, 
Liquid Paints, Fire-Proof Paints, ete. 


Established 1858, 87 MAIDEN LANE, NEW YORK, "400, cyjygpetrmia: 








CALLED THE STANDARD™A* 'tisthe Packing by which 


rn no a as JaNaine” PACKING unless 


mn Sereer, N. Y. 
Ik Street. Boston, 
Fourth St.. Phite 


NOTICE to Users of Steam Pumps. 
We have received following eter, 4 


elevating 1'« inch pipe 

8 feet high: 

"ANSE, MICH., Feb. oe. 

“ Money could not buy the Jet ‘of us 
not give your No. & L” for u $700 pump. 
. A. Litchfield, Supt. Mich. . "> Co.” 

Pumps. Prices 


47 Ferry St., New York. hed [ee 100 to 20,000 gallons per bene. s for what 
416 Arch St., Phila. purpose wanted and send for Catalogue of “ Pumps. 
86 Federal St., Boston. VAN DUZEN & TIFT, Cincinnati, 0. 


